This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


/ 


■/  / 


"^'ICA  /./ 


HARVARD 
COLLEGE 
LIBRARY 


^'TC/./,/ 


HARVARD 
COLLEGE 
LIBRARY 


THE  PRINCIPLES 


OF 


EMPIRICAL  OR  INDUCTIVE  LOGIC^ 


BT 


JOHN    VENN,    ScD..    F.R.S., 

PKBBIDSirT,  AHD  LITE  LBOTUBIB  IH  THE   MOBAL  MIXN0I8, 

OOHTILLB  AMD  OAIUB  OOLLEOB, 

OAMBBIDOB. 


MAOMILLAN  AND  CO.,   LIMITED 
ST.   MARTIN'S  STREET,  LONDON 

[All  RigtUi  reserved.] 


/^/^ 


ett 


'^HARVARD  ^ 

UNivtR-s  n*ir 

LIBRARY 


First  EdUion  1889. 
Second  Edition  1907. 


PREFACE  TO   FIRST  EDITION. 

^I^HlS  work  contains  the  substance  of  Lectures  delivered  during 
a  number  of  years  in  Cambridge ;  at  first  to  members  of 
my  own  College,  and  afterwards  to  students  generally  in  the 
University.  Although  the  main  outlines  were  sketched  long 
ago,  and  a  large  portion  of  the  materials  had  been  delivered 
for  several  years  in  nearly  the  form  now  presented,  the  chapters 
here  offered  to  the  reader  have  been  throughout  written  out 
afresh  for  the  present  occasion. 

As  many  readers  will  probably  perceive,  the  main  original 
guiding  influence  with  me, — as  with  most  of  those  of  the  middle 
generation,  and  especially  with  most  of  those  who  approached 
Logic  with  a  previous  mathematical  or  scientific  training, — was 
that  of  Mill.  But,  as  they  may  also  perceive,  this  influence  has 
subsequently  generated  the  relation  of  criticism  and  divergence 
quite  as  much  as  that  of  acceptance ;  though  I  still  continue 
to  regard  the  general  attitude  towards  phenomena,  which  Mill 
took  up  as  a  logician,  to  be  the  soundest  and  most  useful  for 
scientific  study. 

This  attitude  of  the  scientific  logician,  as  I  conceive  and 
interpret  it,  has  been  so  fully  explained  in  the  introductory 
chapter,  that  I  need  only  say  that  it  is  based  upon  that  funda- 
mental Duality  in  accordance  with  which  it  becomes  the 
foDction  of  the  logician  to  reduce  to  order,  to  interpret,  and 
to  forecast  the  complex  of  external  objects  which  we  call  the 
phenomenal  world.  Whatever  there  may  be  that  is  at  all 
V.  b 
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distinctive  in  the  following  treatise, — for  instance  in  the  ex- 
planation of  Hypothetical,  and  in  the  discussion  of  the  relation 
of  Art  or  Conduct  to  Science, — follows  I  think  from  a  more 
thoroughgoing  adherence  to  this  view  than  is  customary 
amongst  writers  on  Logic.  By  the  introduction  of  the  term 
Empirical  into  the  title,  I  wish  to  emphasize  my  belief  that 
no  ultimate  objective  certainty,  such  as  Mill  for  instance  seemed 
to  attribute  to  the  results  of  Induction,  is  attainable  by  any 
exercise  of  the  human  reason. 

It  will  be  seen  that  I  have  made  comparatively  slight 
reference  to  other,  and  especially  to  contemporary  writers. 
In  my  former  works  the  opposite  course  was  adopted,  but 
for  special  reasons.  As  regards  Probability,  much  had  recently 
been  produced  which  was  only  accessible  in  scattered  numbers 
of  various  scientific  journals,  and  every  student  knows  how 
apt  these  are  to  be  overlooked  unless  special  attention  be 
directed  to  them.  And  as  regards  Symbolic  Logic,  the  history 
and  literature  of  the  subject  had  been  so  entirely  neglected 
that  even  the  names  of  most  previous  writers  on  the  subject 
were  quite  unknown  to  their  modem  successors.  In  such  a 
province,  however,  as  that  of  Material  or  Inductive  Logic  the 
case  is  very  different.  Here  every  writer  has  long  had  almost 
exactly  the  same  materials  before  him,  so  that  the  only  novelty 
at  which  he  can  aim  must  be  confined  to  such  modification  of 
the  old  problems  as  can  be  efifected  by  regrouping  the  familiar 
conceptions,  and  by  careful  appeal  to  the  recently  accepted 
methods  and  results  of  Physical  and  Natural  Science.  This 
being  so,  comment  upon  the  work  of  others  would  principally 
take  the  form  of  criticism,  and  this  I  have  wished  to  avoid  as 
much  as  possible,  in  order  to  keep  down  the  size  of  the 
present  edition,  and,  if  another  should  be  called  for,  to  reduce 
the  bulk  of  the  always  inevitable  reply  and  explanation  which 
is  there  demanded.  In  fact,  both  from  my  own  tastes  and 
from  the  process  by  which  these  chapters  were  originally  com- 
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piled,  it  has  been  my  wish  that  the  work  should  be  as  much 
as  possible  constructive  rather  than  critical.  Writing  mainly 
for  English  academic  students  I  have  made  my  references 
prominently  to  works  which  such  students  are  likely  to  have 
read  or  to  find  at  hand.  At  the  same  time  no  effort  has  been 
spared,  as  I  hope  will  be  perceptible  to  the  competent  reader, 
to  become  acquainted  with  all  the  best  recent  contributions 
to  the  subject,  whether  these  refer  to  the  methods  and  results 
as  treated  from  the  stand-point  of  pure  science,  or  to  the 
general  principles  as  treated  by  the  more  professional  logician. 
Among  recent  works  of  the  latter  kind,  which,  as  covering 
approximately  the  same  general  field  of  Objective  or  Material 
Logic  and  Methodology,  had  most  claim  on  my  attention,  may 
be  mentioned  the  treatises  of  Sigwart  and  of  Wundt. 

I  have  to  express  my  sincere  acknowledgement  to  Mr 
W.  R  Johnson,  of  King's  College,  for  aiding  me  in  the  revision 
of  the  proof-sheets.  Many  corrections  and  suggestions  are 
due  to  his  accurate  judgment  and  thorough  knowledge  of 
the  subject. 

J.  VENN. 


Caiub  Collioe,  Cambridgb, 
March,  1889. 
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PREFACE  TO  SECOND  EDITION. 

THERE  is  no  occasion  to  oflFer  any  reason  or  excuse  for  the 
issue  of  a  second  edition  of  a  work  when  the  exhaustion  of 
the  first  edition  still  leaves  a  certain  demand. 

As  the  reader  will  see,  in  the  arrangement  originally  adopted 
it  was  throughout  presupposed  that  Mill's  Logic  was  familiar 
to  my  hearers,  and  that  they  had  the  work  in  their  hands. 
Mill,  in  fact,  dominated  the  thought  and  study  of  intelligent 
students  to  an  extent  which  many  will  find  it  hard  to  realize 
at  the  present  day.  And  they  mostly  absorbed  his  teaching  at 
first  hand.  Had  I  been  still  in  active  work  I  should  of  course 
have  seriously  considered  the  desirability  of  re-writing  and 
re-casting  the  whole  scheme.  This  is  out  of  the  question  for 
one  who  has  now  for  some  years  ceased  either  to  lecture  or  to 
examine.  However,  any  such  change  seems  the  less  necessary 
inasmuch  as  I  am  assured  by  those  who  are  now  more  in 
contact  with  the  modem  student  than  I  am  that  the  former 
familiarity  with  the  doctrines  of  Mill  may  be  still  taken  for 
granted  to  a  considerable  extent,  though  doubtless  it  is  now 
obtained,  more  than  was  formerly  the  case,  through  derivative 
channels. 

Though  thus  leaving  the  main  outlines  unaltered  I  have 
done  what  I  could  to  improve  the  work,  and  to  try  to  bring  it 
up  to  date.  What  help  could  be  gained  fix)m  the  reviewer  or 
the  chance  critic  has  been  welcomed.  A  number  of  paragraphs 
have  been  altered,  others  have  been  re-written,  and  many 
hundreds  of  minor  alterations,  additions  and  corrections  inserted. 

Amongst  the  friends  or  acquaintances  who  have  given  me 
help  I  must  mention  Mr  A.  T.  Shearman,  author  of  Development 
of  Symbolic  Logic,  who  has  aided  me  by  a  number  of  useful 
suggestions. 

J.  VENN. 


Caius  College,  Cambridge, 
August,  1907. 
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(iii)    those  only  from  which  the  rest  can  be  inferred?    '  Suggestion'  and 
'ImpUcation.*    (186—188) 
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m.      General  nature  of  the  distinction  between  Subject  and  Predicate :  which 
is  the  prior  element?    which   is  the  more  important?    Occasional 
absence  of  this  distinction.    (209—214) 
The  Proposition  regarded  as  the  answer  to  a  possible  question.    (214) 

lY.      Affirmative  and  Negative  propositions  :    (215) 

1.  This  distinction  as  developed  in  Symbolic  Logic.    (216) 

2.  The  distinction  real,  though  often  difficult  of  application.    (217,  218) 
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The  Schedule  of  Propoeitiona :  the  various  ways  in  which  they  may  be 
arranged  and  subdivided  for  logical  purposes,     (pp.  219—239) 

I.       The  traditional  logical,  or  A  .  E  .  1 .  O  scheme : — 

(1)  In  this  arrangement  the  subject  is  viewed  as  denoting  a  class,  and  the 

predicate  an  attribute.     (220—223) 

(2)  Detailed  statement  of  the  six  resultant  forms  of  assertion  and  denial : 

(223—226) 
Beduction  of  these  six  to  the  customary  four :  significance  and  use  of 
particoUtf  propositions.     (226—228) 
n.       The  Class-inclusion  and  exclusion  scheme,  and  its  resultant  five  forms  of 

proposition.    (229) 
m.      The  Existential  scheme ;  in  which  the  logical  distinction  between  subject 
and  predicate  is  obliterated.    (230—232) 

(1)  Predication  of  existence  on  the  part  of  an  object :    (238) 

(2)  Impersonal  propositions.    (234—236) 

rV.     Certain  other  propositions  employed  in  common  life  and  in  science  : 

(1)  Vague  quantitative  or  numerical  assertions.     (237) 

(2)  Definite  assertions  of  a  proportional  kind.     (239) 
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CHAPTER  X. 

Hypothetical  and  DisjuDctive  Judgments ;  their  distinctive  characteristics, 
and  the  circumstances  of  their  origin,    (pp.  240 — 265) 


Objectively  regarded,  all  events  may  be  called  certain;  bat,  expressed  in 
propositions,  the  element  of  doubt  or  uncertainty  often  prevails. 
I.       Single  facts  may  be  thus  doubtfully  held :  hence  the  ancient  Modala, 

better  relegated  to  Probabilities.    (241—243) 
n.      There  is  a  form  of  doubt  as  to  the  limits  of  our  assertions  which  leads  to 
the  Disjunctive : 

(1)  In  the  range  of  the  predicate,  as  indicated  by  hesitation  between  two  or 

more  attributes  :  XibYotZ.    (243—246) 

(2)  In  the  range  of    the  subject,   on   similar  grounds :    X  or   Y  is  Z 

(246,  247) 
Discussion  of  the  real  import  in  these  cases.     (248) 
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(ii)     Sometimes  four  terms ;   If  X  is  F  then  Z  is  W,    (253) 
These  are  mainly  matters  of  expression,  the  fundamental  form  being.  If 
P  then  Q,     (254—256) 

(2)  As  to  the  fixity  of  popular  usage, 

(i)    Is  the  Categorical  used  in  cases  properly  applicable  to  the  Hypo- 
thetical?   (267—260) 
(a)    Symbolic  Logic  regards  all  subjects  of  propositions  as  hypo- 
thetical.    (260) 
(&)    Popular   Logic    hesitates,  with    resultant    uncertainty  as    to 
conversion.     (261) 
(ii)    Is  the  Hypothetical  used  in  cases  properly  applicable  to  the 
Categorical  ?    (262—264) 
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HI.     Definition,  Nominal  and  Real 
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(2)  The  modem  popular  account.     (278) 
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DivisioD  scientifically  considered :    further  analysis   and    development. 
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Logic.     (318—321) 
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CHAPTER  XIV. 

Induction  ;  or  the  process  of  generalizing  an  attribute,  observed  in  certain 
objects,  over  the  whole  class  to  which  they  belong,     (pp.  344 — 373) 


I.  When  the  whole  procoBS  of  an  original  Induction  is  ezanuned,  we  find 
that  it  involves  many  preliminary  diffioolties  besides  the  step  of  men 
generalization ;    (345)  for, 

(1)  The  class  of  objects  being  familiar,  the  observed  attribute  may  be 

new ;     (847) 

(2)  Or,  the  attribute  being  familiar,  tbe  class  may  be  new ;    (348) 

(3)  Ot  the  range  of  generalization  too  wide  to  be  familiar.     (349) 
That  is,  some  insight  must  be  pre-supposed  besides  the  step  of  mere 

generalization. 
n.      Also  some  additional  security  or  proof  (351).    Hence,  generally,  three 
stages  are  observable; 

(1)  A  stroke  of  creative  genius ;     (352) 

(2)  A  more  formal  process  of  Generalization,  involving  Analysis  and 

Exclusions ;     (352) 

(3)  A  process  of  Verification  of  some  kind.     (353) 
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(364—363) 
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(2)  MiU,  the  inferential  part.     (357,  358) 
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The  Syllogism  in  relation  to  Induction :  modified  acceptance  of  Mill's  view. 

(pp.  374—382) 


Summary  statement  of  this  view.    (374) 

The  main  grounds  for  its  acceptance  seem  to  be ; — 

(1)  The  empirical  theory  as  to  the  origin  of  our  knowledge;    (376) 

(2)  The  objective  treatment  of  the  science  of  Logic;     (376) 

(3)  The  supposed  impossibility  of  realizing  the  premisses  without  realiz- 

ing the  conclusion.     (377) 
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of  the  doctrine  in  question.    (377 — 3 
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I.  In  certain  cases  (e.g.  Chemistry)  Analysis  and  Synthesis  are  aotual 
manipulative  processes ;  but  generally  they  are  processes  of  the  Under- 
standing which  require  us  to  *  suppose '  separations  and  combinations 
which  do  not,  or  may  not,  exist.     (383 — 385) 
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n.        Henee  we  most  detennine  the  uses  and  limits  of  this  process ;  (386 — 392) 
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CHAPTER    XVII. 

Inductive  Methods  :  the  analysis  of  the  Antecedents,  and  exclusion  of  all 
but  the  Cause,     (pp.  403 — 435) 


L        Selection  of  a  really  soitable  artificial  example:  fonr  antecedents;  four 

possible  cases  resoltant.     (404 — 408) 
n.       Characteristics  displayed  by  above  example. 

(1)  Antecedents  definite  in  their  nature.     (409) 

(2)  Any  combination  of  them  admissible.     (410) 

(3)  Their  possible  divisions  assignable.    (410) 

(4)  Considerable  extraneous  knowledge  assumed.    (410) 

(5)  Causal  conditions  taken  for  granted.    (410) 

Now  contrast,  in  these  respects,  a  real  example  from  nature.     (411) 
in.      The  physical  conditions  of  Nature  practically  force  us  to  one  or  other 
of  the  following  methods;    (416) 

(1)  Method  of  Difference  :  involving  as  conditions  : 

(i)     That  there  be  no  time  for  external  interference.     (418,  419) 
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(480—434) 
Summary  of  results.     (435) 
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Standards  and    Units,   as    applicable    to    physical    objects    or   events. 

(pp.  436—466) 


I.  Quantitative  results  are  necessary  for  Science.    These  demand  Standards 

and  Units:  distinction  between  these.     (437 — 443) 

(1)  Things  are  measured  by  a  Unit  'of  their  own  kind*;     (439) 

(2)  Which  unit  we  have  to  *  apply'  to  the  thing  measured.     (440—442) 

II.  General  assumption  as  to  the  Uniformity  of  Nature  demanded  in  all 

reliance  upon  units. 

(1)  Practical  application  to  our  wants.    (443) 

(2)  Extra-practical.     (444) 
(8)    Purely  theoretical.    (445) 

III.  Our  Units  are  arbitrary  in  their  character.     (447) 

Distinction  between  fundamental  and  derived  units.     (448 — 450) 
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lY.      Prinoipal  kinds  of  Units  employed  in  Soienoe:— 

(1)  Of  Length;    (450) 

(2)  Of  Mass;     (451) 

(3)  Of  Time.     (462—466) 
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Standards  and  Units  as  applied  directly  to  Psychical  data.     (pp.  457 473] 


I.        Psychical  data  claim  measurement  for  two  reasons: — 

(1)  Ultimate  resort  to  them,  in  the  shape  of  a  direct  estimate,  can  never 

be  avoided.     (467—460) 

(2)  Physical  Science  is  ever  tending  to  diminish  the  importance  of  the 

mere  sensation  as  compared  with  the  property  underlying  it ;  henee 
the  former  are  left  over  for  separate  consideration.     (460 — 463) 
II.       Illustration  of  psychical  units  and  standards  by  the  example  of  tooth- 
ache.    (463—466) 
Two  difiQculties  encountered  here; — 

(1)  That  of  obtaining  the  two  *  ends '  demanded  in  measurement.    (466) 

(2)  That  of  compounding  sensations.     (467) 

IIL      Fechner's  device  of  taking  as  unit  the  least  perceptible  difference.    (468) 

(1)  How  can  there  be  a  *  least  perceptible'  difference?    (469) 

(2)  This  difference  assumed  to  be  a  fixed  or  constant  one.     (470) 

(3)  Such  a  unit  unsuitable  for  intercomparison.    (472) 

(4)  Special  unit  needed  for  each  kind  of  sensation.    (473) 
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Geometrical  data :  discussion  of  some  of  the  difficulties  commonly  felt 
in  their  realization,     (pp.  474 — 496) 


I.        The  Nature  of  Lines  and  Surfaces : 

These  not  so  much  distinct  entities,  as  boundaries  of  what  are  snoh: 

i.e.  they  are  abstractions.     (476 — 478) 
But  the  materials  from  which  they  are  abstracted  are  refined  to  an 

ideal  degree.    (478—481) 
Examination  of  a  difficulty  here ;  the  possibility  of  contradictory  attri- 
butes being  assigned  to  the  same  boundary :  similar  difficulty  in  the 
case  of  Time,    (481) 
II.       Are  these  lines  and  surfaces  presented  to,  or  constructed  by  us? 
Difficulty  here  about  *  infinite'  curves.     (484) 
Example  of  a  curve  infinite  in  one  direction  only.    (487) 
m.      The  '  parts '  of  a  line  are  what  we  conceive,  or  make  such ;  not  previously 

existent  there.     (489) 
IV.      Principles  of  the  Differential  Calculus  as  applied  to  Geometry :  i.e.  the 
exact  indication  of  a  precise  result  by  a  process  which  involves  the 
conception  of  endless  progression.     (490) 
Illustration  of  some  other  similar  methods  of  procedure.     (491 — 496) 
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CHAPTER    XXI. 

Explanation  and  Verification,  as  steps  towards  the  methodization  and 
establishment  of  our  knowledge  of  Nature,    (pp.  497—514) 


Description  of  the  primitiye  attitude  towards  the  phenomena  of  Nature  which 
renden  explanation  desirable.    How  is  this  met? 
(1)    Satisfaction  is  yielded  bj  mere  restatement  in  a  wider  form :  i.e.  by 

taking  a  faet  oat  of  its  state  of  isolation.    (499) 
{2)    The  assignment  of  a  concrete  '  Caase,*  or  gronp  of  Antecedents.    (500) 
(3)    The  completer  scientific,  or  analytic,  prooedore ;  takes  generally  one 
of  the  following  forms : — 
L      Generalization  to  the  atmost,  in  the  case  of  ultimate  facts  or  laws. 

(501—508) 
ii.      Besolution  of  the  complex  into  simpler  and  more  general  laws. 

(504) 
iii.    Interposition    of   intermediate   links  in  a   seemingly   immediate 

sequence.    (505) 
Explanation  of  Facts  and  of  Laws.    (507) 

Are  Explanation  and  Verification  CTer  one  and  the  same  thing  ?    (509) 
Verification  can  never  yield  absolute  certainty.    (510) 
The  Limits  of  Explanation.    (511,  512) 
Examples  of  attempted  explanation.    (518) 

CHAPTER    XXIL 
A  Universal  or  Perfect  Language,     (pp.  616—535) 

L  The  main  practical  reasons  which  have  furnished  occasion  for  schemes 
of  this  kind ;  and  the  probable  practical  solution  of  the  question. 
(515—518) 

IL      For  philosophical  purposes  there  are  demanded:— 

(1)  Some  direct  representation  of  common  ideas ;  i.e.  more  than  a  mere 

short-hand  substitution  for  words.    (519,  520) 

(2)  A  scientific  system  of  classification  of  objects  or  ideas.     (521) 
(8)    A  suitable  set  of  corresponding  symboU.     (522,  528) 

HL      Brief  account  of  two  such  scientific  attempts: — 

(1)  The  scheme  of  Leibnitz.     (524—526) 

(2)  That  of  Wilkins.    (526) 

Bemarks  on  the  present  drift  of  practice  and  opinion  in  these  directions. 
(583—585) 

CHAPTER  XXIII. 

Extensions  of  our  General  powers  of  observation  ;  or  the  nature  and  limits 
of  our  control  over  Spaoe  and  Time.    (pp.  536 — 652) 

There  are  three  main  respects  in  which  such  extensions  can  be  either  attained 

<a  conceived : — 
1.       We  want  to  get  not  only  as  close  as  possible  to  the  object,  but  into 
any  desired  relative  position  towards  it.    (587-540) 
To  what  extent  is  such  an  attitude  conceivable  in  respect  of  time? 

(540) 
A  partial  substitute  is  found  here  in  the  aid  afforded  by  the  Comparative 
(542) 
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II.      Owing  to  the  inoonveniently  small  or  large  size  of  many  objects,  it  would 
be  desirable  to  be  able  actually  to  alter  their  magnitudes  at  will. 
(544,  545) 
III.      Failing  the  possibility  of  the  last  device,  we  endeavour  to  aid  or  intensity 
the  powers  of  our  own  organs: — 
In  respect  of  tight  this  is  attained  by  the  use  of  the  microscope.     (546) 
Conceiyable  analogies  in  the  case  of  the  other  senses.     (547) 
Can  we  conceive  methods  of  ttm^-magniflcation  ?    (549--^2) 
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The  Ideal  of  Logic  and  Methodology  ;  or  the  degree  and  kind  of  knowledge 
at  which  Induction  may  Intimately  aim.    (pp.  553 — 567) 


L        As  regards  the  range  or  extent,  we  want;— 

(1)  Knowledge  of  any  assignable  concrete  facts,  at  any  remove  in  time 

or  space  from  our  present  position.    (553—555) 

(2)  A  complete  system  of  analysis  of  these  facts ;  i.e.  perfect  simplification 

of  the  laws,  and  final  classification  of  the  phenomena.     (555— 56S) 
II.      Quantitatively;  we  desire  ; — 

(1)  A  complete  set  of  units  for  all  measurable  phenomena.    (563) 

(2)  Consequent  determination  of  the  magnitudes.     (563) 

m.      And,  as  regards  what  must  still  remain  uncertain,  we  want : — 

(1)  Assignment  of  probability,  or  due  amount  of  belief ;  whether  (i)  8ts> 

tistical,  or  (ii)  by  estimate.    (564 — 566) 

(2)  Assignment  of  the  '  probable  error '  of  the  above  result    (567) 
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Speculation  and  Action  ;  or  the  Logical  and  Scientific  view  of  the  world  as 
modified  by  our  practical  tendencies,     (pp.  668 — 599) 


General  contrast  between  Science  and  Art,  in  their  widest  sense ;  discussion 
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CHAPTER  I. 

THE  FOUNDATIONS  OF  LOGIC :— THE  UNIVERSE  AS   THE 
MATERIAL  LOGICIAN  REGARDS  IT 

Since  Logic,  as  conceived  and  expounded  in  this  work,  is 

not  an  ultimate  science,  in  the  sense  of  being  concerned  directly 

with  really  first  principles  of  any  kind,  we  find  ourselves  obliged, 

on  a  general  survey  of  our  province,  to  take  for  granted  that  a 

great  deal  has  already  been  accomplished  or  decided  for  us  in 

various  direction&  In  other  words,  we  have  to  demand  a  variety 

of  postulates,  drawn  partly  fix)m  the  region  of  Metaphysics, 

partly  firom  those  of  Psychology,  Physical  Science,  Grammar, 

and  so  forth.     Some  of  these  postulates  will  be  readily  accepted 

by  every  one :  others  will  be  admitted  by  those  who  have  had 

any  philosophic  training :  some,  I  take  it,  have  hardly  yet  been 

duly  appreciated  or  even  recognized.     This  being  so,  it  would 

seem  convenient  that  the  more  important  of  these  postulates 

should  be  prominently  and  definitely  stated  at  the  outset.     For 

one  reason  or  another,  however,  such  a  course  seems  seldom 

adopted,  and  the  result  has  been  disadvantageous  in  more  ways 

than  one.    This  neglect  to  state  the  postulates  has,  for  instance, 

lHX)Qght  down  upon  the  logician  charges  of  inconsistency  and 

shortsightedness,  which  might  as  fairly  be  brought  against  the 

representatives   of   most   other    sciences,   but  which    seemed 

damaging  when  he  had  to  meet  them  alone.    It  has  also 

tended,  as  I  shall  trust  to  show  in  the  sequel,  to  encourage 

loistaken  views  as  to  the  functions  and  province  of  the  science; 

whilst  the  general  objections  to  such  an  omission,  on  the  grounds 

of  order  and  method,  are  too  obvious  to  need  enforcement. 

The  reader  need  hardly  be  reminded  that,  in  such  a  pre- 

liiiunary  statement  of  assumptions,  we  cannot  fairly  be  called 

upon  fully  to  justify  them.     They  would  not  be  assumptions  or 

postulates,  if  we  were  to  undertake  to  do  this.     We  ought, 

V.  1 
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however,  to  endeavour  to  explain  their  nature  as  clearly 
possible,  and  to  give  some  kind  of  indication  of  the  grounds 
resorting  to  them,  and  of  those  problems  of  our  science  in  respec 
of  which  difficulties  will  be  removed  by  their  acceptance. 

I.  When  we  claim,  as  the  first  of  such  postulates,  tlu 
existence,  and  the  general  recognition  of  external '  objects ',  in 
the  widest  sense  of  the  word,  it  may  seem  to  the  reader 
unfamiliar  with  philosophy  as  if  we  were  not  making  an; 
assumption  worth  mentioning.  He  would  be  inclined  to  take 
it  for  granted  that  these  objects  exist ;  and  that  consequently 
all  that  we  have  to  do,  so  &r  as  our  logical  premises  are  con 
cemed,  is  just  to  open  our  eyes  and  other  organs  of  sense,  and 
perceive  what  is  before  us. 

The  £Btct  is  however  that  certainly  one  stage,  and  possibly 
two,  must  have  been  passed  through,  before  the  simple  recom- 
mendation to  observe  the  objects  before  us  can  be  carried  out 
If  accepted,  they  are  both  stages  of  the  utmost  importance; 
and  historically, — that  is,  in  the  gradual  development  of  the 
human  race, — each  may  have  demanded  an  enormous  time  for 
its  accomplishment. 

(1)  In  the  first  place  then,  in  the  opinion  of  many  philo- 
sophers, the  primary  stage  of  recognizing  that  'objects'  are 
outside  us  at  all,  has  had  somehow  to  be  reached.  They  main- 
tain that  the  only  indubitable  data  of  consciousness  consist  in 
our  own  subjective  impressions,  and  that  everjrthing  beyond 
these  is  inference,  instinctive  suggestion,  illusion,  or  convention 
of  language,  according  as  we  regard  it  or  like  to  express  it 
This  primary  postulate  seems  to  belong  so  completely  to  the 
domain  of  Metaphysics  in  contradistinction  from  that  of  Logic, 
that  we  should  hardly  have  thought  it  necessary  to  state  it  here, 
but  for  the  feet  that  much  more  space  than  will  be  required  thus 
to  notice  it  is  not  unfrequently  wasted  indirectly,  by  the  intro- 
duction of  discussions  or  quibbles  arising  almost  entirely  out  of 
the  neglect  to  notice  it.  Refer,  for  instance,  to  Mill's  Logic. 
When  he  is  discussing  his  arrangement  of  the  Categories,  he 
throws  into  two  separate  subdivisions,  respectively,  our  own 
simple  sensations  and  the  external  objects  which  are  supposed 
to  give  rise  to  these.  But  then  he  almost  immediately  proceeds 
to  disclose  the  fact  that  in  his  own  opinion  all  external  objects 
are,  in  the  ultimate  analysis,  nothing  else  than  states  of  con- 
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sctonsDess;  and  so  the  distinction  seems  to  be  broken  down 
again.  Not  only  is  this  a  cause  of  perplexity  to  one  beginner 
after  another,  but  his  arrangement  has  been  made  a  serious 
ground  of  complaint  by  more  than  one  critic  He  has  been 
told  that,  as  regards  the  Categories,  he  has  no  business  to 
distdngoish  'bodies'  firom  'sensations';  and  that,  in  the  cor- 
responding question  as  regards  the  Interpretation  of  Proposi- 
tions, he  has  equally  no  business  to  distinguish  between 
jnnpoeitions  which  deal  with  '  £su;ts '  and  those  which  deal  with 
'ideas'. 

But  there  is  really  no  necessary  inconsistency  here,  if  we 
only  bear  in  mind  that  Logic  is  not  an  ultimate  science,  but 
stands,  so  to  say,  upon  a  plane  at  the  same  depth  of  philosophic 
analysis  as  do  the  various  physical  sciences.  The  existence  of 
an  external  world,  in  fact,  is  just  one  of  those  questions  which 
a  man  must  be  left  to  settle  with  his  metaphysician,  but  which 
he  has  no  reason  to  introduce  in  the  case  of  any  quarrel  between 
himself  and  his  logician.  He  cannot  utter  any  of  the  precise 
statements  of  logic,  or  any  of  the  looser  ones  of  common  life : 
he  cannot  claim  to  be  right  upon  any  subject  of  discussion,  he 
cannot  be  shown  to  be  wrong :  he  cannot  even  ask  a  question 
which  goes  outside  his  own  private  feelings:  without  ad- 
mitting all  that  we  require  for  our  present  purposes.  *  Things', 
if  they  were  ever,  at  any  very  early  epoch  of  our  mental 
development,  consciously  constituted  by  our  sensations  or 
groups  of  sensations,  must  have  already  '  fallen  back '  from  us, 
out  of  their  simply  subjective  condition.  By  direct  intuition, 
by  passive  association,  by  some  kind  of  active  mental  construc- 
tion, or  by  one  or  other  of  the  various  means  which  philosophers 
have  suggested,  we  must  have  come  to  contemplate  the  world 
and  to  reason  about  it,  as  if  it  were  mainly  composed  of  things 
or  phenomena  external  to  our  own  minds.  Or,  to  take  a  simple 
concrete  example;  when  I  utter  the  statement  'The  sun  is  hot': 
it  is  not  relevant  in  Logic,  however  suitable  in  Metaphysics,  for 
any  one  to  interpose  the  objection  that  the  sun  is  nothing  but 
sensations  of  light,  heat,  &c. ;  and  that  we  are  therefore  only 
connecting  together  two  kinds  of  sensation,  rather  than  an 
object  and  a  sensation.  Such  criticism  is  simply  irrelevant  in 
Logic,  nearly  as  much  so  as  it  would  be  in  Physics  or  in 
Zoology.     We  must  postulate,  at  our  starting-point,  objects  and 

1—2 
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our  sensations,  not  simply  two  sets  of  sensations  of  which  one 
is  more  complex  than  the  other. 

Our  first  postulate  therefore  is  simply  the  resolution  to  start 
with  a  duality  of  existences ; — our  sensations  and  ideas  on  the 
one  hand,  and  the  materials  or  objective  data  which  constitute 
the  world  of  phenomena  on  the  other.  As  already  remarked, 
this  postulate  is  only  required  as  against  certain  metaphysicians, 
or  as  against  critics  who  raise  objections  on  behalf  of  the  meta- 
physicians which  these  would  not  always  raise  for  themselves. 
The  bulk  of  ordinary  thinkers  and  observers,  whether  scientific 
or  not,  will  fireely  grant  the  assumption,  and  probably  only 
wonder  at  the  necessity  of  any  such  formal  statement  of  it. 

(2)  But  very  much  more  than  this  is  demanded.  Detcu^hed 
fi^agments  of  externality,  however  completely  we  may  have  thus 
projected  them  outside  our  own  personality,  will  not  sufiSce  to 
produce  even  an  irregular  and  chaotic  world,  for  they  will  not 
avail  to  constitute  the  separate  '  objects  *,  however  fi-agmentary 
and  disorderly  these  may  be,  with  which  a  chaos  must  be  con- 
ceived to  be  occupied.  A  good  deal  of  positive  constructive 
effort  is  demanded  in  order  to  bring  into  being  even 

**a  dark 
inimitable  ocean,  without  bound, 

Without  dimension  ;  where  length,  breadth,  and  height, 
And  time,  and  place,  are  lost;  where  eldest  Night 
And  Chaos,  ancestors  of  Nature,  hold 
Eternal  anarchy,  amidst  the  noise 
Of  endless  wars ;  and  by  confusion  stand.** 

In  order  to  constitute  these  warring  objects  a  very  con- 
siderable amount  of  grouping,  with  the  correlative  process  of 
distinction  and  separation,  must  have  been  already  accomplished. 
This  step,  unlike  the  one  above,  is  a  step  about  the  reality  and 
necessity  of  which  there  can  be  no  doubt,  and  it  is  one  which 
we  can  readily  conceive  ourselves  as  actually  engaged  in  taking. 
The  human  race,  as  a  whole,  must  certainly  have  gone  through 
this  continuously  interchanging  process  of  Analysis  and  Syn- 
thesis, and  is  in  fact  still  perpetually,  though  slowly,  carrying  it 
on  at  the  present  time.  And  each  individual  of  the  race  concurs 
in  the  carrying  out  of  this  process,  to  a  greater  or  less  extent, 
according  to  the  independence  of  his  mind,  and  to  the  keenness 
of  his  observing  and  discriminating  faculties.     Of  course  most 
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of  US,  and  at  most  times,  are  almost  entirely  passive  here.  We 
find  the  work  pretty  effectively  done  to  hand  for  us  at  our  birth; 
the  instniment  by  which  it  is  thus  accomplished  and  perpetuated 
for  us  being,  it  need  not  be  said,  the  language  we  inherit  from 
otir  predecessora 

Although,  however,  the  work  is  mostly  found  ready  done  for 
ns  at  our  birth,  we  can  easily  put  ourselves  in  imagination  into 
the  position  of  having  had  to  originate  it  for  ourselves,  and  it  is 
only  by  such  a  supposition  that  we  can  realize  its  magnitude 
and  importance.  By  devices  familiar  enough  in  psychological 
discussions  we  can  picture  to  ourselves  a  man  with  mature 
faculties  but  with  nascent  experience;-— one  somewhat  in  the 
state  which  Buffon  has  strikingly  illustrated  in  a  curious 
digression  in  his  Natural  History,  where  he  has  given  a  brief 
autobiographic  sketch  of  our  first  parent's  supposed  experience 
on  his  first  day  and  night  in  Paradise.  This  experience  however 
mostly  refers  to  a  later  stage  than  that  to  which  we  might 
go  back.  It  refers  to  such  doubts  as  might  be  entertained  as 
to  whether  the  sun  will  continue  to  rise  and  to  set,  and  to  warm 
and  enlighten  the  earth.  These  are  most  important  questions, 
and  their  due  consideration  will  fully  occupy  us  in  the  course  of 
the  next  two  or  three  chapters.  What  must  be  insisted  upon 
at  the  present  moment  is  rather  the  process  by  which  we  have 
come  definitely  to  formulate  such  doubts.  Before  we  can  ask 
whether  the  sun  will  rise  and  set  again,  we  must  have  reached 
the  point  of  recognition, — of  perception  infcxt, — of  such  objects 
as  sun,  earth,  and  our  bodies,  and  of  such  processes  as  lighting 
and  warming. 

Whatever  may  be  said  here  under  this  head  will  be  familiar 
enough  to  the  reader  who  knows  something  of  Psychology,  but 
it  may  be  convenient  to  add  a  little  explanation  for  the  use  of 
the  beginner,  and  to  point  out  the  peculiar  logical  significance 
of  the  process  in  question.  Even  were  we  to  grant  all  that  the 
Natural  Realist  would  claim,  viz.  that  the  separate  elements 
of  the  various  phenomena  of  nature  have  always  stood  out 
distinct  from  our  own  personality,  clearly  detached  from  the  first 
moment  as  they  seem  now,  yet  there  would  not  consequently 
be  to  us  any  '  sun  *  or  *  earth '  to  form  the  subjects  of  even  our 
most  doubtful  and  interrogative  propositions,  nor  any  'light' 
and  '  warmth '  to  form  their  predicates.     Select  what  object  we 
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please, — ^the  most  apparently  simple  in  itself,  and  the  most 
definitely  parted  off  from  others  that  we  can  discover, — ^yet  we 
shall  find  ourselves  constrained  to  admit  that  a  considerable 
mental  process  had  been  passed  through  before  that  object 
could  be  recognized  as  being  an  object,  that  is  as  possessing 
some  degree  of  unity  and  as  requiring  to  be  distinguished  fiiom 
other  such  unities.  Take  one  of  the  most  obvious  instances  of 
a  persistent  unity,  say  the  sun.  This  has  to  be  identified  day 
after  day,  in  the  Elast  and  in  the  West,  behind  cloud  or  haze 
and  glaring  down  upon  our  heads.  But  identification  of  an 
object  under  varpng  circumstances  means  nothing  else  than 
the  capacity  of  holding  together,  in  a  mental  sjnnthesis,  certain 
elements  which  in  nature  are  often  and  widely  separated ;  and 
also  of  separating  firom  each  other  elements  which  from  time  to 
time  are  actually  found  to  be  conjoined.  Unless  this  process 
had  been  adequately  carried  out  we  might  be  dazzled  with 
light,  or  be  scorched  with  heat,  and  others  might  express  the 
actual  facts  and  their  relation  to  us,  in  the  form  of  propositions; 
but  we  could  not  be  said  to  see  or  feel  the  sun  in  any  other 
sense  than  that  in  which  one  might  declare  of  a  dog,  for 
instance,  that  he  perceives  *the  British  character '.  The  ultimate 
constituent  elements  of  the  perception  and  of  the  corresponding 
assertion  are  presented  to  the  sensitive  agent,  but  unless  he 
has  himself  grouped  them  aright,  he  cannot  be  said  to  perceive 
the  object. 

Reference  has  just  been  made  to  the  instance  of  an  animal 
and  its  perceptive  powers.  It  is  worth  dwelling  a  little  further 
upon  this  illustration,  in  some  familiar  application.  I  do  not 
ask,  then,  whether  the  dog  believes  that  the  rainbow  is  a  sign 
of  good  or  bad  weather,  but  raise  the  previous  question,  whether 
he  can  be  said  to  see  the  rainbow  at  all.  That  every  detail  of 
colour  and  of  form  is  painted  upon  his  retina,  as  upon  ours,  when 
the  eye  is  turned  in  the  right  direction,  is  beyond  all  reasonable 
doubt.  But  such  an  admission  only  carries  us  a  very  little  way. 
The  rainbow,  regarded  as  a  visible  object,  consists  of  a  group  of 
colours  arranged  in  a  certain  shape.  The  outline  of  the  red 
circle,  say,  has  to  be  recognized  and  traced,  though  it  may 
actually  be  intermittent  in  the  instance  before  us,  and  its  colour 
has  to  be  distinguished  from  any  other  patches  of  red  which 
there  may  happen  to  be  in  the  field  of  view.    So  with  the 
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liheff  oolotm ;  and  the  group  of  all  together  has  to  be  united 
into  a  somewhat  artificial  mental  whole.  What  reason  have 
we  to  suppose  that  the  dog  goes  through  all  this  analysis  and 
synthesis  in  a  matter  which  cannot  possess  the  slightest  interest 
for  him  ?  So  much  however  are  we  in  the  habit  of  regarding 
what  we  call  'objects'  as  being  in  a  way  marked  out  by  nature, 
always  and  for  all  beings,  that  to  raise  a  doubt  whether  the  dog 
really  sees  the  rainbow  would  be  taken  by  many  persons  as 
indicating  a  disbelief  in  his  actual  optical  powers.  One  might 
however  almost  as  reasonably  expect  him  to  see,  say,  the 
'  Progress  of  Democracy '  in  the  place  where  he  lives,  of  which 
cooise  of  events  the  ultimate  constituent  sensible  elements  are 
aooessible  to  his  observation  precisely  as  they  are  to  ours. 

If  the  reader  feels  any  difficulty  in  accepting  the  above 
suggestion  he  need  only  pause  to  consider  what  range  of  differ- 
ence exists,  as  a  matter  of  present  fiact,  between  one  person  and 
another  in  respect  of  what  they  recognize.  The  following 
simple  example  will  serve  our  purpose.  Every  one  who  has 
once  had  the  appearance  brought  under  his  notice,  is  fiimiliar 
with  the  curious  and  regular  curvilinear  patterns  which  present 
themselves  when  the  wheels  of  a  rapidly  passing  carriage  are 
looked  at  a  little  sideways,  so  that  the  centres  of  the  two  wheels 
are  not  quite  in  the  same  line  of  vision^.  In  certain  respects 
these  patterns  have  a  remote  analogy  to  the  rainbow, — e.g.  in 
that  they  arise  out  of  a  certain  fixity  of  instantaneous  relation 
to  ns  of  elements  which  are  themselves  in  rapid  motion;  in  that 
it  may  be  maintained  that  no  two  persons  can  be  said  to  see 
the  same  object  strictly:  and  so  on; — and  they  have  exactly  the 
same  title,  neither  more  nor  less,  to  be  regarded  as  objective 
entities,  viz.  as  '  things '.  Inasmuch  as  they  are  of  no  impor- 
tance to  us,  and  have  not,  like  the  rainbow,  acquired  a  name, 
very  few  persons  ever  notice  them.  Once  pointed  out,  they 
readily  force  themselves  upon  the  view;  but  though  every  day 

^  Tbej  arise  from  the  fact  that  certain  portiong  of  the  overlapping  spokes, 
^  Mty  giren  moment,  lie  longer  in  the  same  line  of  vision,  and  consequently 
ttose  a  more  dorable  after  image.  The  determination  of  the  exact  pattern  is  of 
c<Kine  a  mere  geometrical  problem.  The  modem  bicycle,  with  its  polished 
itoel  spokes  arranged  in  two  approximately  parallel  circles  on  each  wheel,  shows 
^  pattern  mnch  more  vividly;  so  that  in  the  case  of  these  machines  we  do  not 
find  the  striking  contrast  between  one  observer  being  nnable  not  to  see  what 
nmetj-idne  others  under  similar  eircnmstanees  are  unable  to  see. 
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in  London  there  must  be  tens  of  thousands  of  persons  who  have 
all  the  requisite  impressions  made  on  the  retina,  experience 
shows  that  an  extremely  small  proportion  of  mankind  have  ever 
seen  them. 

The  logical  bearings  of  the  above  state  of  things  are  mani- 
fold, and  will  have  to  be  discussed  in  due  place  as  they  present 
themselves.  The  most  obvious  of  these  bearings  is  that  on  the 
nature  of  the  Categories, — if  we  interpret  these,  with  Mill,  as 
being  the  most  ^ndamental  divisions  and  classifications  of  all 
Nameable  Things — for  we  cannot  satisfiskctorily  establish  the 
range  of  these  unless  we  have  realized  the  exceedingly  complex 
and  artificial  character  of  many  of  them.  Similarly  with  the 
nature  of  propositions;  the  relation  of  subject  and  predicate; 
the  distinction  between  existential  propositions  and  those 
which  involve  a  distinct  copula;  nay  also, — as  I  shall  hope  to 
show, — much  of  the  difference  between  the  hypothetical  and 
categorical  forms  of  statement.  We  shall  never  treat  these 
satisfactorily  unless  we  realize  that  Logic  must  take  it  for 
granted,  as  one  of  its  postulates,  that  an  enormous  amount  of 
this  object-manufacture  has  been  already  got  through  and  that 
the  result  lies  ready  to  hand  for  further  use. 

One  obvious  objection  may  be  noticed  here.  It  may  be 
urged  that,  so  far  fi^m  this  process  of  analysis  and  synthesis  of 
elements — by  which,  as  we  have  just  pointed  out,  the  various 
objects  which  collectively  form  the  vast  complex  of  our  logical 
world,  have  been  put  together, — being  presupposed  by  Logic, 
such  processes  are  really  the  principal  subject-matter  of  the 
science.  For  what  else,  it  may  be  urged  in  many  cases,  are 
affirmation  and  denial  but  just  this  very  process  of  analysis  and 
synthesis  ?  There  is  some  truth  in  this  objection.  As  will  be 
shown  more  fully  in  the  sequel,  the  act  of  predication,  in  its 
twofold  aspect  of  affirmation  and  denial,  really  is  a  process  by 
which  we  are  not  only  enabled  to  add  to  our  information  about 
objects,  but  is  also  the  process  by  the  continued  pertbrmance 
of  which  these  same  objects  had  originally  been  acquired,  or 
rather  produced.  This  needs  further  exposition,  and  will  receive 
it  in  due  place,  as  it  involves  a  difficulty  which  presents  itself 
under  varjdng  aspects  at  several  different  points  in  the  study  of 
Inductive  Logic.  At  present  it  is  only  necessary  to  insist  that 
extensive  results  of  such  a  process  must  be  presupposed  at  every 


l]  GENERAL  CONSIDERATIONS  9 

aasigiied  tdme  and  place  at  which  the  thinker  may  be  supposed 
to  appeal  to  his  Logic,  unless  he  proposes  to  set  to  work  to  dis- 
cuss the  rational  development  of  the  human  race  from  its  first 
commencement:  in  other  words  to  make  his  Logic  a  chapter  in 
eToluldonary  Psychology.  We  can  no  more  evade  this  necessity 
than  we  can  conceive  our  reaching  a  last  possible  subdivision  of 
space.  Whatever  example  of  a  proposition  we  select  contains  a 
subject  and  a  predicate,  and  one,  if  not  both  of  these,  will  con- 
sist of  an  object  of  some  kind.  This  remains  true  however  far 
back  we  may  insist  on  pushing  our  analysis. 

To  sum  up,  then ;  before  the  logician  can  set  to  work  he 
must  have  his  materials  before  him,  and  his  materials,  unlike 
those  of  the  psychologist,  must  always  be  terms,  or  the  notions 
corresponding  to  these  terms.  These  presuppose  a  considerable 
amount  of  that  analysis  and  sjmthesis  which  has  been  indicated 
above.  The  psychologist  may  afford  to  start  with  simple 
impressions,  but  the  logician's  starting-point  must  always  be 
a  stage  further  on.  It  must  be  the  stage  in  which  we  stand  in 
possession  of '  objects ',  distinctly  recognized  as  such. 

n.  A  world  of  objects  having  thus  been,  if  one  may  use 
the  expression,  roughly  put  together  with  sufficient  stability 
and  distinctness  of  detail  for  the  logician  to  commence  to 
exercise  his  art  upon  it,  and  to  investigate  to  the  utmost  its 
unity,  homogeneity  and  inferribility;  we  have  next  to  pass  in 
review  some  of  the  general  characteristics  which  we  must 
postulate  in  addition  if  that  world  of  objects  is  to  answer  the 
demands  we  are  entitled  to  make. 

The  principal  claim  of  this  description  which  we  have  to 
urge  is  best  indicated  by  the  demand  that  the  world  must  be 
supposed  to  be  pervaded  throughout  by  one  and  the  same  uniform 
characteristic  of  objective  certainty,  existing  without  any  limit 
in  all  directions  of  space  and  time.  That  is,  its  character  is 
not  to  be  supposed  as  affected  in  any  way  by  our  attitude  of 
knowledge  or  ignorance  towards  it.  The  necessity  of  insisting 
upon  this  demand  has  been  fully  admitted  by  many  writers  in 
one  department  of  the  general  science  of  Inductive  Logic, — viz. 
in  Probability, — for  a  rather  notorious  fallacy,  which  is  some- 
times described  as  that  of  '  confounding  between  probability 
before  and  after  the  event*,  arises  almost  entirely  from  confusion 
on  this  head.     But  the  characteristic  must  be  equally  insisted 
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upon  wherever  we  are  dealing  with  the  fiwjts  of  the  material 
world.  We  must  recognize  absolutely  no  intrinsic  difference 
between  the  future  and  the  past,  between  the  near  and  the 
remote.  There  may  be  greater  practical  difficulties  in  the  way 
of  ascertaining  one  or  the  other,  but  in  themselves  the  logicdan 
must  regard  them  as  being  no  more  fundamentally  distinguished 
than  are  the  rails  which  lie  before  us  and  behind  us  on  a 
railway  journey.  Our  position  on  the  track  at  the  moment,  or 
the  direction  in  which  we  are  moving,  does  not  alter  their 
character.  The  future  and  the  past  must  be  regarded  as  lying 
stretched  out  before  our  view,  certain  in  themselves, — to  use 
a  common  expression  the  significance  of  which  will  be  better 
understood  after  we  have  discussed  the  nature  of  Laws  of 
Causation, — whether  we  may  have  succeeded  in  determining 
them  or  not.  The  reader  who  has  grown  up  under  the  influence 
of  Physical  Science  will  probably  grant  this  so  readily  (within 
certain  limits)  that  his  only  surprise  will  be  that  it  should  be 
considered  necessary  formally  to  state  it.  The  sequel  however 
will  show  the  desirability  of  an  explicit  statement.  In 
particular,  the  doctrine  of  Hypothetical  propositions,  and  indeed 
the  nature  of  the  whole  process  of  making  suppositions  or 
employing  the  particle  *if',  seem  to  turn  in  part  upon  the 
non-contingent  character  of  the  universe  in  itself 

The  question  of  the  infinity,  or  rather  indefiniteness  of  range, 
of  the  world  of  phenomena,  though  connected  with  the  consider- 
ations just  mentioned,  stands  on  a  slightly  different  footing.  It 
involves  certain  physical  generalizations,  and  stands  in  need 
of  debate  rather  than  of  mere  assumption.  It  shall  therefore 
be  reserved  for  discussion  at  a  later  stage.  But  so  much 
as  this  can  be  said  at  the  outset,  that,  so  far  as  we  regard 
the  world  as  available  for  logical  investigation  we  can  listen 
to  no  speculative  difficulties  which  would  seek  to  put  a 
limit  upon  its  range  of  existence  or  possession  of  general 
uniformity.  Laws  of  Causation, — or,  more  strictly,  Uniformities 
in  their  widest  signification, — are  our  only  guiding  clue;  and 
if  they  came  to  an  end  anywhere  we  could  not  take  a  single 
step  in  advance.  The  conception  of  absolute  beginnings 
or  endings,  of  acts  of  creation  or  of  annihilation,  is  entirely 
debarred  to  a  secondary  or  derivative  science  like  ours.  The 
comparatively  abstract  science  of  Inference  in  general  stands  in 
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this  respect  on  the  same  sort  of  footing  with  each  of  the  concrete 
sciences  whose  most  general  principles  it  includes.  Every  one 
knows  the  position  in  which  the  astronomer  and  the  geologist 
stand.  Haunted  as  they  are  with  frequent  suggestions  of  absolute 
b^innings  and  endings,  they  know  that  they  cannot  explain  them 
or  eyen  reason  about  them.  Up  to  the  furthest  point  at  which 
scientific  explanation  is  possible,  they  are  bound  to  assume  that 
there  is  no  breach  of  continuity,  but  that  the  next  step  beyond 
is  connected  with  the  one  of  the  moment  by  the  same  sort  of 
links  as  those  by  which  the  latter  is  connected  with  the  steps 
which  went  before.  We  contemplate  the  world  of  phenomena 
as  if  it  resembled  some  vast  scroll,  unrolled  to  a  certain  extent 
before  our  eyes,  but  written  upon  in  the  same  sort  of  characters 
from  beginning  to  end ;  or  rather,  since  we  do  not  recognize 
either  beginning  or  end,  inscribed  with  writing  which  may  be 
traced  from  the  midst  indefinitely  in  both  directions.  Of  the 
unopened  parts  we  guess  at  the  contents  from  what  we  have 
read  of  the  rest,  though  even  of  this  opened  part  we  can  at 
present  decipher  only  a  fragment.  But*  we  feel  that  it  is  all,  so 
to  say,  objectively  knowable :  that  the  data  for  knowledge  are 
there  before  us :  and  that  absolutely  no  limit  is  set  to  the  extent 
over  which  the  same  sort  of  writing  may  be  traced,  and  therefore 
deciphered,  at  some  future  time.  In  the  words  of  Leibnitz,  who 
seems  to  me  to  have  insisted  upon  this  doctrine  most  strongly, 
and  to  have  appealed  to  it  most  consistently,  considering  the  fiag- 
mentary  nature  of  so  many  of  the  discussions  which  he  has  left 
behind  him,  "  Le  present  est  gros  de  Tavenir :  le  ftitur  se  pourrait 
lire  dans  le  pass^ :  T^loign^  est  exprim^  par  le  prochain." 

in.  The  next  postulate  which  we  have  to  make  differs  in 
one  important  respect  from  the  two  preceding.  The  former 
were  at  least  true,  or  at  any  rate  could  not  at  the  time  be 
shown  to  be  £&lse.  But  the  one  upon  which  we  must  now 
infflst  is  certainly  false.  We  call  attention  to  this  fact  thus 
plainly  at  the  outset,  because  it  is  well  to  be  frank,  and 
because  the  assumption  involved  is  intimately  connected  with 
the  essential  character  of  Material  Logic  as  an  applied  or 
hypothetical  science ;  i.e.  as  one  in  which  we  employ  general 
principles  which  can  only  be  utilized  in  so  far  as  we  assume  a 
state  of  things  which  in  strictness  does  not  exist.  We  proceed 
to  explain  this  postulate  and  to  point  out  the  necessity  for  it. 
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We  have  then  already  taken  it  for  granted  that  the  external 
world  is  largely  made  up  of  objects  which  exist  only, — ^that  is, 
exist  as  unities  or  nameable  things, — as  they  are  aggregated 
together  and  retained  in  the  mind.  So  far  our  position  is 
sound  enough.  But  the  postulate  now  insisted  on  is  that  these 
objects  shall  be  the  same  for  all  intelligences,  viz.  for  all 
human  intelligences,  with  which  alone  we  are  concerned.  By 
this  it  is  not  meant  that  we  must  assume  that  the  ultimate 
and  immediate  sensible  impressions  which  I  and  other  persons 
experience  under  a  similar  stimulus,  must  exactly  agree : — 
this  is  a  matter  for  Psychology  to  take  account  of,  and  to 
answer,  if  it  admit  of  a  rational  answer ; — but  that  the  various 
groups  into  which  I  combine  the  phenomena,  in  framing  objects 
in  the  mode  already  indicated,  must  correspond  with  the 
similar  groups  of  other  observers  and  reasoners. 

The  fiiU  grounds  for  the  necessity  of  this  assumption  will 
only  become  apparent  at  a  later  stage,  when  we  come  to  discuss 
the  nature  of  Definition  and  of  the  Connotation  of  names,  but 
its  general  importance'  can  be  recognized  at  once.  We  can 
scarcely  observe  or  reason  even  as  individuals,  and  we  certainly 
cannot  convey  our  observations  or  reasonings  to  others,  without 
language.  But  unless  language  convey  the  same  meaning  to 
all  within  its  range  of  application  it  ceases  so  far  to  be  a 
proper  medium  of  communication.  And  for  the  purpose  of 
such  communication  it  is  essential  that  we  should  all  have  the 
same  set  of  objects  before  us  to  observe  and  name.  Not  only 
is  it  possible  for  language  to  mislead,  by  our  misapplying  names 
to  the  objects  which  we  have  clearly  before  us,  but  it  may  also 
feil  by  our  simply  not  having  really  the  same  objects  before  us. 
Take  the  following  illustration.  Any  one  who  looks  upon  a 
surface  of  stormy  sea  will  not  fail  to  see  it  divided  into  a 
number  of  tolerably  distinct  'objects*,  i.e.  waves.  And  any 
other  observer  standing  at  his  side  will  see  it  similarly  divided, 
that  is,  he  will  perceive  the  same  set  of  objects.  But  this 
agreement  of  observation  depends  in  great  part  upon  contiguity 
of  position.  If  one  person  were  on  shore,  and  the  other  at  the 
end  of  a  long  pier,  they  would  not  see  the  same  objecta  A 
few  of  the  larger  waves  might  be  identified  by  both,  but  the 
observers  would  differ  as  to  the  limits  of  these,  and  as  regards 
the  rest  they  would  diflfer  widely.     That  is,  one  and  the  same 
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xnasB  of  materials  would  be  grouped  into  more  or  less  com- 
pletely distinct  sets  of  objects.  And  if  we  were  to  conceive  the 
observers  trying  to  communicate  their  observations  by  language^ 
the  veiy  foundation  of  all  language,  viz.  common  reference  of 
sign  to  thing  signified,  would  to  some  extent  £ul  them.  A 
clearer  illustration  of  this  variety  of  simultaneous  perception 
by  different  observers  might  be  drawn  from  the  clouds.  Two 
observers  standing  on  the  same  spot  would  closely  agree  as  to 
the  number  shape  and  relative  magnitude  of  the  fleecy  clouds 
in  the  summer  sky.  But  if  they  were  communicating  by  tele- 
phone, at  a  few  miles  distance,  each  would  probably  find  it 
impossible  even  to  identify  any  one  of  the  individual  objects 
which  the  other  attempted  to  describe  to  him.  These,  of  course, 
are  extreme  instances,  but  the  requirement  which  thus  fails  here 
is  yet  necessary  as  a  general  logical  postulate.  We  cannot 
either  convey  or  receive  information  by  propositions ;  we  cannot 
express  our  uncertainty  by  help  of  a  question ;  unless  the  words 
which  we  employ  stand  for  the  same  things. 

How  far,  then,  is  this  requirement  secured  as  a  matter  of 
&ct  ?  We  must  look  first  to  the  present,  and  then  to  the  past 
and  the  future. 

(1)  So  fEu*  as  regards  the  present,  there  can  be  little  doubt 
that  the  vast  majority  of  people  do  see  the  world  very  much  in 
the  same  way:  at  least  as  regards  the  principal  objects  which 
compose  it,  and  about  which  we  have  most  fi^uently  to 
communicate.  The  same  individual  objects  are  recognized  by 
us  all;  we  class  them  into  the  same  general  groups;  and  we 
analyze  them  into  the  same  component  attributes.  But  we 
must  not  suppose  that  this  harmony  is  brought  about  by  any 
intrinsic  necessity,  beyond  that  which  arises  out  of  our  common 
experience.  Certain  simple  natural  objects,  such  as  the  sun  and 
the  moon,  and  most  living  beings,  will  take  care  of  themselves; 
and  it  is  easily  seen,  in  the  case  of  infants,  how  soon  the  same 
sort  of  individualization  takes  place,  especially  when  we  are 
dealing  with  any  object  which  can  readily  be  moved  about 
amongst  its  surroundings.  But  when  we  proceed  from  such 
instances  as  these,  where  the  element  of  mental  construction 
is  relatively  small  in  comparison  with  that  which  is  forced  upon 
us  by  nature,  to  instances  in  which  this  element  is  relatively 
very  laige,  we  find  that  some  other  aid  than  individual  sense 
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and  judgment  has  to  be  invoked.  Such  an  aid  is  found  in  lan- 
guage. The  main  reason  why  we  recognize  the  same  world  of 
objects  before  us  consists  largely  in  the  fact  that  we  are  social 
beings  in  possession  of  a  common  instrument  of  communicatioiL 
Language  has  a  powerfol  influence  in  steadying  or  averaging 
our  perceptive  faculties.  It  acts  upon  us  both  individually  and 
collectively.  In  regard  to  each  individual  it  aids,  as  Locke  long 
ago  pointed  out,  by  holding  together  the  constituent  elements  of 
the  more  complex  objects,  and  thus  enabling  us  to  see  again 
what  we  had  seen  before.  And  in  regard  to  any  particular 
society  as  a  whole,  it  plays  a  large  part  in  compelling  each  of 
us  to  see  the  world  as  his  fellows  see  it;  for  it  gives  the  pressure 
required  to  convert  a  near  approach  to  common  perception  into 
an  almost  complete  identity.  Add  to  this  that  each  of  us,  being 
bom  to  the  use  of  a  language,  learns  to  name  many  objects 
simultaneously  with  first  seeing  them,  and  thus  inherits  the 
general  arrangement  of  objects  which  had  been  gradually 
worked  out  by  his  predecessors.  In  this  respect,  to  use  a 
mathematical  illustration,  Language  prevents  sudden  discon- 
tinuities by  securing  that  at  every  moment  the  initial  direction 
of  variation  shall  be  the  same  for  all,  however  much  their 
private  experience  may  commence,  subsequently  to  that  moment, 
to  vary  it.  Had  each  one  of  us  been  forced  to  commence  anew 
for  himself  that  process  of  analysis  and  synthesis  by  which  an 
objective  world  is  built  up,  we  should  probaWy  differ  amongst 
ourselves  quite  as  much  as  the  occupants  of  Bedlam, — one  of 
whose  principal  characteristics  is  their  greater  spontaneity  and 
independence  in  the  process  of  object  construction — now  do 
fi:om  us  and  fix)m  each  other.  Under  the  actual  circumstances 
of  life,  we  think  and  speak  under  the  powerful  constraining 
influence  of  a  common  speech,  and  hence  we  see  and  think  so 
nearly  alike;  though  it  must  always  be  remembered, — what 
comes  out  clearly  enough  when  we  begin  to  define  our  terms, — 
that  as  wide  a  deviation  of  perception  may  actually  exist  under 
common  terms,  as  of  doctrine  under  common  creeds. 

(2)  But  when  we  proceed  to  look  a  long  way  back  in  time 
or  a  long  way  ahead,  a  very  different  state  of  things  has  to  be 
contemplated.  The  thorough-going  objective  or  material  view 
of  the  world, — that,  for  instance,  of  the  ordinary  man  of  science, 
— ^is  somewhat  of  the  following  kind.     We  fully  admit,  or  rather 
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aaseri,  that  enormous  changes  have  taken  place  during  secular 

periods:  the  introduction  of  new  species  and  extinction  of  old, 

the  geological  and  climatic  changes  which  the  ages  have  worked 

oat,   the   rise  and   progress  of  social   life  with  its  infinitely 

▼arying  and  extending  complications,  and  so  forth.     But,  when 

we  contemplate  these  changes,  it  is  throughout  our  conceptions, 

— those  of  the  student  and  lecturer  of  the  present  day, — which 

we  are  applying  to  construct  and  to  explain  the  past  course  of 

events.    To  us  the  universe,  when  there  was  no  rational  being 

in  it,  is  the  picture  of  the  action  of  physical  forces  as  tue  should 

observe  them  if  we  could  be  put  back  into  that  period.     The 

customs  of  the  savage  and  the  conceptions  he  entertains,  are 

what  we  should  make  of  them,  and  so  forth.     To  the  scientific 

man  this  is  quite  justifiable,  since  his  purpose  avowedly  is  that 

of  explaining  the  past  from  the  point  of  view  of  the  present,  and 

since    he  does  not  trouble  himself  more  than   is   absolutely 

necessary  about  the  language  and  conceptions  in  which  things 

might  be  variously  described  at  different  times.     The  logician's 

standpoint,  however,  is  somewhat  different.     He  has  made  it 

his  main  business  to  consider  objects  through  their  names,  or 

through  the  conceptions  corresponding  to  these.     His  doctrines 

of  the  Categories,  of  Connotation  and  the  Definition  of  names, 

all  imply  this  attitude; — in  fact  an  old  description  of  Logic 

was  that  it '  referred  first  intentions  to  second  ',  that  is,  that  it 

was  the  function  of  Logic  to  arrange  and  infer  the  facts  of 

nature  in  accordance  with  current  conceptions  or  notions ; — and 

therefore  the  contrast  between  the  way  in  which  one  generation 

or  another  views  the  world,  is  necessarily  brought  under  his 

notice. 

As  already  remarked,  there  is  no  trouble  and  dispute  about 
the  simpler  and  more  obvious  objects ;  they  must  always  have 
been  very  much  the  same  as  they  now  are,  at  least  to  the 
mere  observer  who  does  not  seek  to  analyze  or  account  for  them. 
But  in  the  case  of  those  more  complex  objects  in  which  mental 
construction  plays  so  large  a  part,  it  is  by  no  means  mere  quib- 
bling to  raise  the  objection, — 'But  there  were  no  such  things 
then :  inasmuch  as  objects  consist  in  great  part  as  they  are  per- 
ceived, conceived,  and  named,  they  simply  do  not  exist  to  those 
who  do  not  perceive  them  and  have  therefore  never  thought  of 
naming  them.'     To  this  objection  the  same  answer  may  perhaps 
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be  suggested  as  is  so  often  given  to  an  analogous  difficulty  in 
the  Berkeleyan  hypothesis  of  immateriality.  It  is  sometimes 
urged,  for  instance,  as  indeed  it  was  from  the  first, — '  Then,  the 
essence  of  objects  lying  in  our  perception  of  them,  it  follows 
that  before  there  were  any  perceptive  powers  there  could  have 
been  no  objects :  i.e.  there  could  have  been  no  material  world 
before  man  existed  upon  it/  The  usual  answer  to  this  objection 
is  thrown  into  the  hypothetical  form, — '  We  mean  that  if  there 
had  been  any  being  with  perceptive  organs  like  ours  he  would 
have  perceived  the  world  just  as  we  do  now^'  I  am  far  fix)m 
thinking  this  answer  satisfiwtory ;  in  fact  it  seems  entirely  to 
evade  the  difficulty.  The  objection  starts  fix)m  the  postulate 
that  there  were  no  human  beings  at  the  time  in  question,  and 
infers  that  consequently  there  was  no  material  world.  The 
answer  really  starts  from  the  postulate  that  there  might  have 
been  such  beings,  and  replies  that  if  such  there  were  the  world 
would  have  been  perceptible  to  them. 

In  the  case  before  us,  however,  such  an  answer  is  fair  enough; 
or  rather  it  is  not  called  for,  since  the  difficulty  it  is  intended  to 
meet  is  frankly  admitted.  The  very  point  we  are  here  urging  is 
that  many  of  the  objects  which  fill  our  categories,  and  answer 
to  our  general  names,  simply  did  not  exist  in  the  days  of  our 
earliest  savage  ancestors.  But  this  does  not  signify ;  because 
the  position  we  take  up  is  that  in  these  matters,  so  far  as  Logic 
is  concerned,  the  present  is  to  legislate  for  the  past.  We  fiilly 
admit  that  such  and  such  objects  were  not  perceived,  so  that 
the  corresponding  notions  and  names  did  not  exist ;  yet  still  we 
consider  them  to  have  been  existing  because  we  know  that 
they  would  or  might  have  done  so  to  us.  Had  we  been  there 
we  should  have  seen  them.  That  is,  what  we  do  is  to  project 
our  own  present  view  of  the  world  into  remote  times  and  places. 
We  thus  postulate  a  world,  or  aggregate  of  objects, — not  out  of 
relation  to  human  faculties  in  general,  which  would  of  course  be 
absurd, — but  conditioned  in  relation  to  one  representative  state 
of  faculties,  namely  that  of  our  own  time  and  society.  We 
conceive  some  mature  mind,  at  the  present  standard  of  civiliza- 
tion, and  we  assume  that  such  a  constitution  and  arrangement 

^  This  is  the  answer  given  by  Mill  {Exam,  of  Sir  W.  Hamilton),  Berkeley's 
Theism,  of  course,  gave  him  a  second  string  to  his  bow,  and  a  much  stronger 
one  :  the  world,  he  maintained,  had  alwajs  existed  in  the  mind  of  the  Deity. 
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af  the  detailed  phenomena, — such  objects  in  &ct, — as  would 
present  themselves  to  him,  are  to  be  regarded  as  universally 
recognizable  at  all  times.  And  this  is  quite  fitir,  for  our  logical 
scheme  is  avowedly  constructed  fix)m  the  present  point  of  view. 
It  does  not,  or  should  not,  profess  to  be  anything  else  than  an 
interpretation  of  remote  times  by  the  schedules  and  forms  of  our 
own  time. 

So  fiu-  then  as  regards  the  past,  however  remote  the  period 
to  which  we  recede,  there  does  not  seem  to  be  any  serious  diffi- 
culty; but  it  must  be  remembered  that  there  is  also  a  future  to 
reckon  with,  and  the  application  of  the  same  principle  in  this 
directicm  will  bring  about  results  that  deserve  some  scrutiny. 
The  past,  as  remarked,  offers  no  difficulty.  We  are  well 
accustomed  to  observing  and  reasoning  for  others  in  a  way 
which  we  know  to  be  &r  over  their  heads,  and  therefore  we 
can  readily  extend  our  categories  and  terms  backwards  into 
times  and  places  where  they  could  not  originally  have  gained 
sicoeptance  or  even  appreciation.  To  imagine  how  men  of  the 
past  might  have  entertained  our  ideas  and  used  our  terms, 
though  in  fact  we  are  aware  that  they  did  nothing  of  the  kind, 
is  a  process  of  mental  expansion  or  progress,  and  is  so  far  in 
order.  But  clearly  if  we  are  to  take  up  the  same  attitude 
towards  those  who  come  after  us,  we  should  have  to  adopt  a 
process  of  mental  curtailment  and  retrogression.  It  would  be 
absurd  to  suppose  that  our  way  of  regarding  the  world  can  be 
final  Future  generations  will  completely  set  aside  our  classi- 
fications, and  will  find  very  many  of  our  notions  and  terms 
quite  unsuitable  to  express  their  way  of  regarding  and 
grouping  the  facts.  At  some  future  stage  they  will  presumably 
stand  to  us,  in  respect  of  mental  development,  much  as  we  do 
to  the  prehistoric  savage. 

Now  as  we  clearly  cannot  raise  our  present  notions  up  to  the 
standard  of  the  future,  we  must  adopt  the  opposite  course  and 
estimate  the  future  by  the  narrower  standard  of  the  present. 
Hence,  when  any  one  lets  his  imagination  wander  into  the 
abyss  of  the  past  and  the  future,  he  must  remember  that  he  is 
really  behaving  in  a  somewhat  different  way  in  these  two  direc- 
tions. He  may  justify  his  modem  point  of  view,  in  the  former 
case,  on  the  ground  that  our  ancestors  at  any  rate  might,  though 
they  unquestionably  did  not,  see  what  we  with  our  eyes  should 
V.  2 
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see.  But  to  suppose  our  remote  successors  to  see  things  as 
we  see  them  is  to  suppose  them  to  consent  to  a  deliberate 
retrogression  \ 

A  single  example  will  serve  to  explain  what  is  meant  by 
this,  and  as  it  is  offered  merely  for  illustration  it  may  pass  as 
such  even  with  those  who  reject  its  correctness.  Take  the  case 
of  Religion,  with  all  the  group  of  notions  involved  in  this 
general  term.  We  can  trace  the  evolution  of  sentiments  which 
we  should  now  refer  to  this  head  back  to  the  remotest  limits  of 
savage  life.  But  it  needs  very  little  consideration  to  convince 
us  that  the  terms  in  which  we  express  our  statements  on  this 
subject,  though  they  indicate  tolerably  definite  notions  to  us, 
would  not  do  so  to  very  primitive  men.  It  is  our  grouping,  not 
theirs,  of  the  sentiments  which  form  the  raw  material  of  all 
objects  of  thought.  Could  those  men  have  risen  to  our 
standard  of  intelligence  whilst  retaining  their  own  standard  of 
belief,  they  would  probably  have  utterly  refused  not  merely  to 
accept  or  deny  our  statements  but  even  to  realize  the  admissi- 
bility of  the  very  terms  in  which  they  are  couched. 

The  difficulty  above  discussed  will  perhaps  be  better  appre^ 
ciated  if  we  revert  for  a  moment  to  a  phraseology  which  I  have 
rather  avoided  in  this  work,  and  which  seems  to  me  to  be  likely 
to  be  superseded  in  the  present  predominantly  objective  and 
material  treatment  of  Logic.  Some  logicians  still  hold,  and 
nearly  all  used  to  hold,  that  what  they  have  to  deal  with  in 
their  science  is  a  stock  of  ideas  or  notions ;  the  act  of  judg- 
ment consisting  in  the  combination  of  two  such  elements.  The 
sum  total  of  all  such  '  concepts ',  to  use  a  current  modem  tern, 

^  Some  years  ago  a  discassion  was  started  in  the  newspapers  as  to  possible 
commnnication  with  the  supposed  inhabitants  of  Mars.  It  was  taken  for 
granted  that  their  mental  condition  would  be  on  the  same  general  level  as  oars; 
or  at  least  sufficiently  nearly  so  to  render  inter-communication  feasible,  b 
there  rational  ground  for  such  a  belief?  There  are  astronomical  reasons  for 
supposing  that  Mars  started  on  its  career  as  a  planet  long  before  the  earth,  and 
that  it  may  in  consequence  be  millions  of  years  in  advance  of  us.  On  the 
general  principles  of  Evolution,  the  inhabitants  of  Mars,  if  any  such  there  be, 
may  be  mentally  separated  from  us  by  a  gulf  far  more  profound  than  that  which 
lies  between  ourselves  and  the  savage  of  the  Palaeolithic  age.  They  may  stand  to 
us  somewhat  as  we  do  to  the  brute  creation,  and  have  long  since  learned,— uot 
from  us,  but  by  means  of  us, — whatever  may  serve  their  purpose  as  to  oar 
attainments.  What  would  be  thought  of  a  proposal,  on  the  part  of  the 
monkeys,  to  start  "  inter-communioation  '*  with  the  naturalists  ? 


l]  GENERAL  COMSIDERATIONa  19 

or  'tfoces'  to  use  a  common  old  term,  forms  so  to  say  the  stock 
in  trade  of  every  logician.  All  logical  processes, — judgment, 
reasoning,  definition,  and  so  forth, — are  nothing  but  the  com- 
bination, justification,  and  analysis  of  these  notions.  Now  it  is 
perfectly  undeniable  that  such  an  aggregate  of  notions  as  this 
is  strictly  conditioned  as  to  time  and  place, — for  notions  can 
only  exist  in  so  &r  as  they  are  entertained  in  the  mind, — and 
therefore  few  if  any  of  those  now  in  currency  can  be  really 
identified  with  such  as  were  entertained  by  our  primitive 
ancestors.  Speaking  objectively,  as  we  did  before,  the  reader 
might  have  some  trouble  in  conceiving  how  *  things '  could  be 
said  not  to  exist,  because  there  was  no  one  then  to  perceive 
them.  But  when  we  use  the  really  equivalent  expression  of 
'  viewing  objects  under  such  and  such  concepts  *,  we  see  more 
easily  how  necessarily  all  our  statements  are  couched  in  the 
fram^  or  forms  of  the  present  day. 

IV.  Another  difficulty,  of  a  very  distinct  kind  from  that 
last  noticed,  but  which  is  an  equally  serious  one  from  a  specu- 
lative point  of  view,  must  now  be  discussed.  The  reader  will 
have  gathered  that  what  the  logician  strives  after  is  the  attitude 
of  the  observer  or  judge,  pure  and  simple,  who  contemplates  the 
world  for  the  purpose  of  drawing  inferences  about  it.  He  is  to 
stand  entirely  apart;  his  function  being  to  think  but  not  to  act ; 
to  observe  but  not  to  influence.  We  have  seen,  just  above, 
that  we  have  to  regard  his  present  standing-point  as  a  sort  of 
representative  one  which  is  to  serve  equally  well  for  any  other 
time  or  place ;  though  it  came  out  in  the  course  of  enquiry  that 
the  attempt  to  secure  such  a  representative  or  common  stand- 
point involved  a  certain  anachronism  both  prospective  and 
retrospective.  There  did  not  however,  so  few,  appear  to  be  any 
inevitable  inconsistency  in  the  mere  attempt  to  take  up  this 
purely  contemplative  position.  There  did  not  seem  any  reason 
against  his  aiming  at  his  ultimate  ideal  of  framing  a  complete 
mental  reproduction  of  the  entire  course  of  events  from  past  to 
future. 

Strictly  speaking  however  there  is  such  an  inconsistency 
necessarily  involved,  which  presents  itself  in  the  following  way. 
Look  at  that  complex  of  phenomena  which  constitutes  the 
logician's  world,  with  all  its  aggregate  of  objects  which  furnish 
his  examples  and  exemplify  his  proofe.     These  are  certainly  not 

2—2 
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supposed  to  be  confined  to  material  objects,  but  must  equally 
include  the  thoughts,  feelings,  and  actions  of  human   beings; 
for  every  event  without  exception  which  we  can  suppose  our- 
selves observing  may  become  a  logical  element.     It  may  stand 
as  a  subject  or  predicate,  and  it  may  give  ground  to  an  inference. 
This  catholicity  of  application  is  in  strictness  true  of  eveiy 
system  of  Logic,  for  even  on  the  narrowest  formal  view  of  the 
science  we   may  draw   our  examples   irom   the  conduct    and 
character  of  our  fellow  men.     But  in  a  system  of  Inductive 
Logic,  especially  when  this  embraces  the  so-called  Sociology, 
we  are  much  more  largely  concerned  with  the  doings  of  men, 
and  the  inferences  we  can  draw  as  to  their  conduct.     Now  as 
soon  as  we  proceed  to  do  this  we  find  ourselves  confix>nted  by 
a  troublesome  difficulty.     The  agents  whose  performances  are 
thus  supposed  to  be  a  part  of  the  object  world  of  our  lo^cian  : 
are  they  themselves  allowed  to  be  logicians?  and  if  so  how 
can  they  simultaneously  occupy  the  position  of  observer  and 
that  of  being  the  subject  of  observation  ?     Any  strict  view  of 
the  logician's  stand-point, — when,  as  now,  we  are  defining  it 
with  the  utmost  accuracy, — is  certainly  inconsistent  with  such 
a  supposition.     He  is  assumed  to  take  up  a  contemplative,  not 
an  active,  position.     He  has  to  stand  aloof  fix>m  the  phenomena 
in  order  to  observe,  judge,  and  infer.     He  must  not  simultane- 
ously try  to  form  a  part  of  his  own  observations  and  inferences; 
for  if  he  does  he  will  almost  certainly  introduce  a  disturbance 
into  them  which  will  invalidate  the  inference. 

It  must  be  admitted  that  so  far  as  the  direct  emd  actual 
performances  of  the  observer  are  concerned,  the  inconsistency 
here  indicated  produces  no  serious  results.  The  department  of 
speculation  in  which  it  does  give  rise  to  real  difficulty  is  that 
in  which  Hypothesis,  in  its  widest  signification,  has  to  be 
resorted  to.  And  it  is  mainly  with  this  reference  in  view  that 
we  now  insist  upon  the  difficulty.  In  a  future  chapter,  which 
will  be  devoted  to  the  discussion  of  Hjrpothesis  in  general,  it 
will  be  pointed  out  that, — not  merely  in  Ethics,  but  in  what 
may  be  called  the  Science  of  Human  Conduct  in  general, — this 
unauthorized  transference  of  himself,  by  the  observer  into  the 
midst  of  his  observations,  is  very  difficult  to  exclude,  and  causes 
serious  logical  inconsistency.  Within  the  domain  of  .Physical 
Science,  and  over  the  range  of  the  larger  part  of  human  action 
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of  the  ordinary  kind,  the  difficulty  in  question  is  admittedly 
but  slight,  and  it  claims  attention  here  rather  from  the  desira- 
bility of  complete  scientific  accuracy  of  definition  than  for  the 
purpose  of  avoiding  any  actual  mischief  or  error. 

At  the  same  time,  as  we  are  upon  the  subject,  it  is  just 
worth  pointing  out  that  the  complete  attainment  of  the  ideal 
position  of  the  mere  observer  ia  nowhere  to  be  secured  even  in 
Physics.  Take,  for  example,  the  most  extreme  case,  where  this 
position  may  seem  to  be  completely  securable,  viz.  the  science 
of  Astronomy.  Here,  if  anywhere,  the  observer  might  conceive 
himself  standing  entirely  apart  fix)m  the  objects  whose  motion 
he  calculates ;  picturing  mentally  their  career  without  interfer- 
ing physically  with  it.  He  would  claim,  apparently  with  good 
reason,  that  he  merely  watches  what  they  do,  and  that  as  he 
cannot  possibly  experiment,  he  cannot  in  the  slightest  degree 
interfere,  with  their  motions.  No  more  he  does,  so  far  as  any 
results  are  concerned  which  the  utmost  attainable  refinement  of 
observation,  or  indeed  any  refinement  vastly  beyond  what  is 
attainable,  could  ever  detect.  But  this  does  not  hold  if  we  like 
to  take  account  of  influences  which  are  undeniably  real,  though 
so  inconceivably  minute  that  it  would  be  absurd  to  notice  them 
except  by  way  of  illustrating  a  point  of  theoretic  interest.  It 
cannot  be  denied  then  that  if  the  Law  of  Universal  Gravitation 
is  rigidly  true  the  calculator  does  influence  the  course  of  the 
planets  themselves,  and  does  so  by  the  fact  of  observing  them. 
Every  motion  to  or  from  his  instrument,  nay  the  very  calcula- 
tions he  writes  down  on  paper  or  the  words  he  utters  by  his 
voice,  involve  motions  of  matter,  and  therefore  react  on  the 
motions  of  every  other  material  thing  in  the  universe,  including 
the  planets  themselves.  Accordingly  in  calculating  their  motions 
as  a  passive  spectator  he  is  in  perfect  strictness  disturbing  those 
very  paths  which  he  had  calculated,  and  consequently  falsifying 
his  own  conclusions.  This  impossibility  of  complete  isolation 
of  observation,  existing  thus  as  a  speculative  truth  even  in  the 
case  of  those  objects  which  are  physically  the  most  remote  trom 
us,  assumes  more  and  more  of  a  practical  aspect  as  we  proceed 
in  the  direction  of  volitional  human  actions,  and  it  reaches  (as 
we  shall  see  hereafter)  a  climax  when  these  latter  are  treated 
not  as  actual  but  as  hypothetical. 

There  seems  to  me  to  be  only  one  way  of  meeting  this 
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difficulty  so  as  to  make  our  position  speculatively  &ee  firom 
inconsistency.  We  must  start  with  a  fiction  which  may  as  weB 
be  definitely  stated  as  one  of  the  postulates  of  Logic.  No  living 
human  being  can  be  spared  to  occupy  that  purely  speculative 
position  which  is  wanted  for  our  logician.  E^h  one  of  us  has 
his  own  position  amongst  the  objects  which  compose  the  world ; 
he  has  his  own  little  sphere  of  activity  which  he  may  quit 
only  by  taking  up  some  other.  No  one  of  us  can  be  spcured  to 
occupy  the  ideal  logician's  seat ;  and  if  he  tried  to  do  so  he  would 
find  that  he  was  perpetually  leaving  it,  and  mixing  himself  up 
in  some  way  or  other  in  the  course  of  what  should  have  been  to 
him  a  wholly  external  world.  What  therefore  we  have  to  do 
seems  to  be  this.  We  have  to  assume  a  sort  of  representative 
mind,  distinct  from  any  one  of  ours,  but  endowed  with  the  same 
conceptions  (and  of  course  laws  of  inference)  as  we  at  present 
possess.  For  such  a  mind  as  this  the  ideal  position  of  absolute 
non-interference  with  the  objects  before  it,  which  is  denied  to 
any  of  us,  could  be  rigidly  preserved.  And  when  the  logidan 
claims,  as  he  sometimes  explicitly  does,  that  he  has  no  other 
function  than  to  observe  and  judge  and  infer,  he  must  in 
consistency  create  for  himself  such  a  fictitious  post  as  this. 

It  may  seem  to  some  readers  little  else  than  a  waste  of  time 
to  have  enunciated  and  discussed  two  such  postulates  as  those 
which  have  just  been  laid  down.  This  course  has  however  been 
adopted  deliberately;  partly  in  order  to  secure  perfect  specu- 
lative consistency,  and  partly  also  to  prepare  the  reader  for  the 
extreme  importance  of  that  general  view  of  Logic  in  pursuance 
of  which  it  becomes  necessary  to  remove  even  such  apparently 
far-fetched  difficulties  as  these  out  of  our  path.  We  proceed 
to  add  some  pages  of  illustration  of  this  general  view  under 
a  new  head. 

V.  What  we  have  to  take  for  granted  in  Logic  is,  then,  a 
duality:  an  external  element  and  an  internal.  On  the  one 
hand,  outside  us,  there  is  the  world  of  phenomena  pursuing  its 
undeviating  course ;  and,  on  the  other  hand,  within  us,  there  is 
the  observing  and  thinking  mind.  Logic  is  concerned  with  the 
judgments  of  the  latter  about  the  former.  The  entire  omission 
of  either  of  these  two  elements, — if  indeed  this  were  possible, — 
would  involve  the  destruction  of  the  science,  as,  on  the  other 
hand,  any  undue  stress  upon  either  leads  to  confusion  and  to 
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inoonsistency.  The  thorough-going  retenti<m  of  this  duality 
is  one  of  the  leading  characteristics  of  the  whole  treatment 
adopted  in  this  work.  Its  extreme  importance  will  only 
gradually  be  appreciated  as  one  doctrine  after  another  comes 
up  for  discussion,  and  as  we  find  ourselves  influenced  in  our 
dedaion  about  each  by  the  principle  in  question ;  but  a  slight 
sketch  indicative  of  its  significance  may  conveniently  be  given 
at  once. 

Logic  then  as  here  conceived  is  neither  a  purely  objective 
nor  a  purely  subjective  science.  It  involves  both  elements, 
consisting  essentially  in  the  relation  of  one  to  the  other,  and 
serious  error  results  fix)m  the  neglect  of  either  aspect,  and  even 
fix>m  insufficient  recognition  of  it. 

(1)  Consider,  for  instance,  what  would  follow  if  we  were  to 
propose  to  drop  the  mental  or  subjective  side.  Such  a  proposal 
has  been  made,  and  has  even  been  incorporated  into  the  defi- 
nition of  the  science.  Thus  Mr  H.  Spencer  lays  it  down  that 
"  Logic  formulates  the  most  general  laws  of  correlation  among 
existences  considered  as  objective",  that  "Logic,  instead  of  being 
a  science  of  certain  subjective  correlations,  is  a  science  of  certain 
objective  correlations^."  Strictly  maintained,  such  a  view  as 
this  would  confine  us  to  a  bare  statement  of  those  objective 
laws  or  regularities  which  lie  at  the  base  of  all  inductive  infer- 
enca  It  would  deal  with  exactly  the  same  subject-matter  as 
that  with  which  each  of  the  special  physical  sciences  is  concerned, 
though  it  would  be  more  comprehensive  in  its  range  than  any 
one  of  these,  covering  in  fact  the  ground  common  to  them  all. 
Just  as  each  special  science  treats  the  laws  distinctive  of  that 
group  of  objects  which  assigns  its  imity  to  the  science  in 
question,  so,  it  may  be  urged,  can  we  treat  of  the  uniformiticH 
common  to  the  sciences  in  general,  and  regard  them  as  forming 
a  single  science,  viz.  Logic.  In  both  cases  alike  our  faculties 
of  observation  and  reasoning  have  to  be  taken  into  account,  but 
they  are  only  recognized  tacitly  or  indirectly.  Their  existence 
is  not  expressly  noticed  except  when  it  is  considered  that  they 
are  likely  to  become  sources  of  error  and  confusion. 

*  PrineipleM  of  Psychology,  Vol.  ii.  pp.  87,  100.  The  differenoe  between  u» 
perhaps  is  oot  qaite  so  sharp  as  these  passages  woald  indicate,  since  Mr  Spencer 
proceeds  (as  I  understand  him)  to  make  a  distinction  between  *  Logic  *  as 
objeetire  and  the  *  Science  of  Seasoning  *  as  subjectiye. 
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It  appears  to  me  that  such  a  view  as  this  is  insufficient,  and 
would,  if  consistently  adhered  to,  lead  to  the  rejection  of  much 
of  what  has  always  been  regarded  as  forming  a  part  of  the 
subject-matter  of  Logic.  It  seems  indeed  obvious  that  any 
attempt  to  confine  ourselves  to  a  bare  statement  or  analysis  of 
facts  of  nature  must  be  insufficient  when  what  we  are  concerned 
with  is  inferenoe  about  those  facts ;  for  inference  turns  mainly 
upon  the  distinction  between  what  is  known  and  what  is 
unknown,  and  this  distinction  does  not  lie  in  the  fects  bat  in 
our  appreciation  of  them.  I  quite  admit  that  all  science 
involves  this  element,  but  it  does  so  indirectly ;  it  does  not 
make  this  element  its  express  subject-matter.  For  instance 
any  treatise  on  Astronomy  must  involve  certain  relations  to  the 
current  standard  of  attainment  and  information  at  the  time. 
It  will  not  state  what  is  already  perfectly  &miliar  to  every  one, 
and  it  cannot  state  what  is  unknown  to  any,  so  it  deals  largely 
with  what  has  been  comparatively  recently  acquired.  To  this 
extent  the  purely  objective  treatment  is  conditioned  by  sub- 
jective considerations;  but  such  a  reference  is  subordinate 
and  indirect. 

Now  when  we  turn  to  Logic  we  find  that  our  treatment  is 
conditioned  by  such  considerations  in  a  very  different  sense; 
for  the  current  state  of  attainment  as  regards  knowledge  is 
not  here  an  inevitable  accident  but  is  necessarily  involved  in 
the  treatment  of  our  subject-matter.  Look,  for  instance,  at 
the  distinction  between  the  '  essential '  and  the  '  accidental ' 
attributes  of  anything,  upon  which  the  whole  significance  of 
Connotation  depends,  including  amongst  the  consequences  the 
doctrine  of  Definition,  which  has  always  formed  one  of  the 
central  parts  of  every  sj^tem  of  Logic.  If  we  objectify  too 
much  we  simply  annihilate  this  distinction.  Beyond  a  doubt 
the  essential  and  the  accidental  attributes  are  both,  as  the 
phrase  runs,  '  in  the  facts ',  but  the  distinction  between  them 
must  be  sought,  not  there,  but  in  our  estimate  or  appreciation 
of  those  facts.  Attempts  have  indeed  been  made, — which  will 
receive  notice  in  their  due  place, — to  evade  the  necessity  of 
any  such  appeal,  but  as  it  seems  to  me  without  avail.  No 
distinction  will  really  satisfy  our  requirements  which  does  not 
involve  the  admission  that  the  essential  attributes  are  those 
which  are  'universally  recognized',  or  at  least  so  far  agreed 
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upon  by  all  reasonable  authorities  as  to  be  '  implied  in  the  use 
of  the  name ',  or  which  does  not  involve  in  some  equivalent  way 
a  conventional  standard  of  attainment  in  respect  of  the  signifi- 
cance of  the  name.  And  this  holds  good  throughout  our  treat- 
ment of  the  whole  doctrine  of  Definition  under  its  various 
aspects,  such  for  instance  as  the  distinction  between  Real  and 
Verbal  propositions.  We  are  perpetually  encountered,  in  all 
these  discussions,  by  the  necessity  of  admitting  a  distinctly 
subjective  element  in  the  way  of  a  conventional  or  normal 
selection  of  the  &cts  as  distinguished  fix>m  the  mere  occurrence 
of  the  fisbcts  themselves. 

Where,  however,  these  considerations  become  most  pro- 
minent is  in  the  treatment  of  the  syllogistic  process.  For 
instance  the  statement  is  frequently  made,  and  has  found  its 
way  into  works  of  merit,  that  no  new  truth  is  ever  reached  by 
reasoning ;  or,  in  more  cautious  and  restricted  language,  that 
every  syllogism  is  a  petitio  principii.  In  any  intelligible  sense 
of  the  words  the  former  statement  seems  palpably  absurd.  De 
Morgan  meets  it  in  his  usual  happy  style  by  the  reply  that 
"  persons  not  spoiled  by  sophistry  will  smile  when  they  are  told 
that  knowing  two  straight  lines  cannot  enclose  a  space,  the 
whole  is  greater  than  its  part,  &c., — they  as  good  as  knew  that 
the  three  intersections  of  opposite  sides  of  a  hexagon  inscribed 
in  a  circle  must  be  in  the  same  straight  line.  Many  of  my 
readers  will  learn  this  now  for  the  first  time :  it  will  comfort 
them  ranch  to  be  assured,  on  many  high  authorities,  that  they 
virtually  knew  it  ever  since  their  childhood"  (Formal  Logic, 
p  45).  This  is  conclusive  as  against  those  who  do  not  hold  that 
geometrical  reasoning  is  largely  a  process  of  intuition ;  but,  if 
this  objection  against  its  applicability  be  raised,  we  have  only 
to  take  a  few  of  the  complicated  propositions  which  the  Symbolic 
Logic  ¥rill  readily  furnish.  Draw  up  a  small  group  of  these, 
and  side  by  side  with  this  set  down  some  remote  conclusion 
deducible  from  them,  and  ask  the  ingenuous  reader  if  there  is 
nothing  *  new '  to  him  in  the  latter  however  clearly  he  understands 
the  former.  The  conclusion  may  follow  as  a  consequence  fix)m 
a  few  propositions  which  in  themselves  are  admitted  readily 
enough,  but  if  we  are  to  allow  the  objection  in  question  we 
must  either  maintain  that  the  conclusion  is  not  new  or  main- 
tain that  it  was  not  reached  by  reasoning. 
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What  is  intended  by  those  who  use  such  an  objecticHi  as 
that  in  question  is  probably  this.  They  mean  that  tiie 
conclusion  is,  so  to  say,  in  the  facts,  equally  with  the  premises ; 
being  indeed  nothing  else  than  those  very  premises,  or  a 
portion  of  them,  differently  worded.  Mill  himself  uses  this 
argument  in  a  narrower  application,  when  contending  that 
simple  conversion  of  a  propositicm  is  not  inference,  because 
there  is  no  new  fact  involved.  In  other  words,  given  better 
powers  of  comprehension  or  intuition,  we  might  directly  per- 
ceive the  conclusion  in  the  premises,  just  as  we  perceive  the 
import  of  the  premises  separately.  This  is  certainly  true  ;  but 
then,  in  this  sense,  all  knowledge  is  lying  there  before  us  in 
the  facts.  The  riddle  of  the  world  in  general,  along  with  all 
minor  puzzles,  is  there  sure  enough,  only  unfortunately  we 
cannot  make  the  virtual  knowledge  serve  the  purpose  of 
knowledge  which  is  real. 

The  acceptance  which  this  opinion  has  received  is  probably 
largely  due  to  the  almost  absurdly  trite  and  obvious  examples 
by  which  the  syllogistic  process  is  commonly  illustrated.  This 
will  occupy  our  attention  hereafter  when  we  come  to  discuss 
the  Syllogism.  All  that  we  are  now  concerned  to  establish  is 
that  the  distinction  between  what  is  knovm  and  what  is  not 
known  is  essential  to  Logic,  and  peculiarly  characteristic  of  it 
in  a  degree  not  to  be  found  in  any  other  science.  Inference 
is  the  process  of  passing  from  one  to  the  other;  from  fisLcts 
which  we  have  accepted  as  premises,  to  those  which  we  have 
not  yet  accepted,  but  are  in  the  act  of  doing  so  by  the  very 
process  in  question.  No  scrutiny  of  the  facts  themselves, 
regarded  as  objective,  can  ever  detect  these  characteristics  of 
their  greater  or  less  fioimiliarity  to  our  minds :  we  must  in 
addition  introduce  also  the  subjective  element  if  we  wish  to 
give  any  adequate  explanation  of  them. 

(2)  So  much  then,  for  the  present,  as  to  the  results  of 
attempting  to  over-objectify  the  science.  On  the  other  hand, 
when  we  underestimate  the  objective  element  the  conse- 
quences are  quite  as  mischievous.  It  has,  of  course,  never 
escaped  the  notice  of  logicians  that  some  original  appeal  to  the 
world  of  phenomena  was  necessary  in  order  to  acquire  our  data, 
and  to  secure  any  value  for  our  definitions.  All  logicians  have 
admitted   as   much   as   this.     But  a  much   closer  and   more 
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oontmnonB  appeal  to  the  external  world  is  demanded  in  order 
to  cany   out   our  sjrstem   to  any  satiB&ctoiy   results.     The 
whole  Theory  of  Induction,  for  instance,  and  the  processes  of 
Rational  Classification,  demand  continual  resort  to  nature  at 
first  hand.     No  mere  introspection,  and  no  rules  which  do  not 
go  beyond  simple  consistency  nor  attempt  to  grapple  with  the 
true  and  the  &lse,  can  avail  us  here.     As  to  this  there  is  but 
little  need  to  insist,  for  nothing  can  be  more  complete  than  the 
fnmk  avowals,  in  feet  the  claims,  of  such  a  consistent  writer 
as  ManseL    A  considerable  portion  of  his  Prolegomena  Logica 
is  occupied  with  an  almost  contemptuous  refusal  to  admit  one 
application  of  the  science  after  another  which  have  commonly 
found  acceptance  amongst  logicians ;  and,  in  regard  to  what  he 
does  admit,  he  is  certainly  free  from  any  charge  that  he  has 
thrown  light  on  the  processes  of  Induction  or  of  Classification. 
We  need  hardly  remind  the  reader  that  the  remarks  in  the 
last  few  pages  are  not  offered  as  an  adequate  discussion  of  the 
points  involved,  but  are  meant  to  prepare  the  way  for  future 
reference.     They  are  intended  to  indicate  how  many  and  im- 
portant  are   the   consequences   of  the   general   position   here 
maintained,  viz.  that  a  comprehensive  system  of  Logic  must 
postulate,  must  in  fact  take  as  its  basis,  a  fundamental  duality. 
This  twofold  aspect  of  the  science, — objective  and  subjective, — 
is  80  important  a  characteristic  that  it   will  be   perpetually 
presenting  itself  in  various  applications  throughout  the  course 
of  this  work.     It  seems  to  me  almost  peculiar  to  Logic  amongst 
the  sciencea     There  are  some   sciences,   like   Psychology,  in 
which  the   primary  reference    is   throughout   to   the   mental 
processes;   and  there  are   others,  like   the   ordinary   physical 
sciences,  in  which  the  primary  reference  is  throughout  to  the 
external  phenomena.    But  a  science  like  Logic,  which  has  to  do 
with  the  processes  of  the  human  mind  when  judging  about 
phenomena,  and,  more  particularly,  with  the  process  of  gradually 
extending    our    knowledge    of    those     phenomena,    occupies 
necessarily    an  intermediate  position.      The    treatment   here 
adopted  may  indeed    by  comparison   be    called    Material  or 
Objective, — I  have  chosen  to  insist  here  and  elsewhere  upon 
the  convenience  of  this  desi]gnation  of  Logic  as  here  conceived, — 
but  it  must  be  remembered  that  the  epithet  is  mainly  employed 
in  (Rder  to  mark  the  departure  from  the  extreme  subjectiveness 
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What  is  intended  by  those  who  use  such  an  objection  as 
that  in  question  is  probably  this.  They  mean  that  the 
conclusion  is,  so  to  say,  in  the  facts,  equally  with  the  premises : 
being  indeed  nothing  else  than  those  very  premises,  or  a 
portion  of  them,  differently  worded.  Mill  himself  uses  this 
argument  in  a  narrower  application,  when  contending  that 
simple  conversion  of  a  propositicm  is  not  inference,  because 
there  is  no  new  fact  involved.  In  other  words,  given  better 
powers  of  comprehension  or  intuition,  we  might  directly  per- 
ceive the  conclusion  in  the  premises,  just  as  we  perceive  the 
import  of  the  premises  separately.  This  is  certainly  true  ;  but 
then,  in  this  sense,  cdl  knowledge  is  lying  there  before  us  in 
the  facts.  The  riddle  of  the  world  in  general,  along  with  all 
minor  puzzles,  is  there  sure  enough,  only  unfortunately  we 
cannot  make  the  virtual  knowledge  serve  the  purpose  of 
knowledge  which  is  real. 

The  acceptance  which  this  opinion  has  received  is  probably 
largely  due  to  the  almost  absurdly  trite  and  obvious  examples 
by  which  the  syllogistic  process  is  commonly  illustrated.  This 
will  occupy  our  attention  hereafter  when  we  come  to  discuss 
the  Syllogism.  All  that  we  are  now  concerned  to  establish  is 
that  the  distinction  between  what  is  knovm  and  what  is  not 
known  is  essential  to  Logic,  and  peculiarly  characteristic  of  it 
in  a  degree  not  to  be  found  in  any  other  science.  Inference 
is  the  process  of  passing  from  one  to  the  other ;  from  &ct6 
which  we  have  accepted  as  premises,  to  those  which  we  have 
not  yet  accepted,  but  are  in  the  act  of  doing  so  by  the  very 
process  in  question.  No  scrutiny  of  the  facte  themselves, 
regarded  as  objective,  can  ever  detect  these  characteristics  of 
their  greater  or  less  &miliarity  to  our  minds :  we  must  in 
addition  introduce  also  the  subjective  element  if  we  wish  to 
give  any  adequate  explanation  of  them. 

(2)  So  much  then,  for  the  present,  as  to  the  results  of 
attempting  to  over-objectify  the  science.  On  the  other  hand, 
when  we  underestimate  the  objective  element  the  conse- 
quences are  quite  as  mischievous.  It  has,  of  course,  never 
escaped  the  notice  of  logicians  that  some  original  appeal  to  the 
world  of  phenomena  was  necessary  in  order  to  acquire  our  data^ 
and  to  secure  any  value  for  our  definitions.  All  logicians  have 
admitted   as   much   as   this.     But  a  much   closer  and   more 
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oontinnoas  appeal  to  the  external  world  is  demanded  in  order 
to  carry   out   our  sjrstem   to  Miy  satis&ctory  results.     The 
whole  Theory  of  Induction,  for  instance,  and  the  processes  of 
Rational  Classification,  demand  continual  resort  to  nature  at 
first  hand.     No  mere  introspection,  and  no  rules  which  do  not 
go  beyond  simple  consistency  nor  attempt  to  grapple  with  the 
true  and  the  false,  can  avail  us  here.     As  to  this  there  is  but 
little  need  to  insist,  for  nothing  can  be  more  complete  than  the 
fitmk  avowals,  in  &ct  the  claims,  of  such  a  consistent  writer 
as  HanseL     A  considerable  portion  of  his  Prolegomena  Logica 
is  occupied  with  an  almost  contemptuous  refusal  to  admit  one 
application  of  the  science  after  another  which  have  commonly 
found  acceptance  amongst  logicians ;  and,  in  regard  to  what  he 
does  admit,  he  is  certainly  fi'ee  from  any  charge  that  he  has 
thrown  light  on  the  processes  of  Induction  or  of  Classification. 
We  need  hardly  remind  the  reader  that  the  remarks  in  the 
last  few  pages  are  not  offered  as  an  adequate  discussion  of  the 
points  involved,  but  are  meant  to  prepare  the  way  for  future 
reference.     They  are  intended  to  indicate  how  many  and  im- 
portant are   the  consequences  of  the   general   position   here 
maintained,  viz.  that  a  comprehensive  system  of  Logic  must 
postulate,  must  in  fact  take  as  its  basis,  a  fundamental  duality. 
This  twofold  aspect  of  the  science, — objective  and  subjective, — 
is  80  important  a  characteristic  that  it   will  be  perpetually 
presenting  itself  in  various  applications  throughout  the  course 
of  this  work.     It  seems  to  me  almost  peculiar  to  Logic  amongst 
the  sciences.     There  are  some   sciences,   like   Psychology,  in 
which  the    primary   reference    is  throughout    to   the   mental 
processes;   and   there  are   others,  like   the   ordinary   physical 
sciences,  in  which  the  primary  reference  is  throughout  to  the 
external  phenomena.     But  a  science  like  Logic,  which  has  to  do 
with  the  processes  of  the  human  mind  when  judging  about 
phenomena,  and,  more  particularly,  with  the  process  of  gradually 
extending    our    knowledge    of    those    phenomena,    occupies 
necessarily    an  intermediate   position.      The    treatment   here 
adopted  may  indeed    by  comparison  be    called    Material  or 
Objective, — I  have  chosen  to  insist  here  and  elsewhere  upon 
the  convenience  of  this  desfgnation  of  Logic  as  here  conceived, — 
but  it  must  be  remembered  that  the  epithet  is  mainly  employed 
in  order  to  mark  the  departure  firom  the  extreme  subjectiveness 
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of  the  customary  treatment.  If  it  were  not  for  this  bias  of 
traditional  treatment  against  which  we  have  to  press,  it  wouW 
be  inappropriate  to  adopt  a  designation  which  implies  closer 
affinity  with  one  side  of  the  duality  than  with  the  other,  for 
the  neglect  of  either  distorts  and  damages  our  view  of  the 
whole. 

YI.  The  next  postulate  we  have  to  discuss  follows  as  a 
direct  consequence  of  the  acceptance  of  the  above  duality.  It 
is  best  described  summarily  by  the  double  statement  that  we 
must  not  only  recognize  the  distinction  between  the  true  and 
the  false,  but  that  we  must  also  have  decided  in  any  given 
case  what  sort  of  test  we  intend  to  adopt  in  order  to  distinguish 
between  them.  It  is  desirable  expressly  to  call  attention  to 
this  twofold  way  of  stating  our  requirement,  because  there 
really  are  two  very  distinct  questions  involved  whenever  we 
speak  of  logical  truth  and  falsehood.  I  cannot  but  think  that 
it  is  greatly  owing  to  a  lack  of  appreciation  of  this  distinction 
that  we  find  such  extraordinary  diversity  of  opinion  amongst 
logicians  as  to  whether  or  not  they  have  any  business  to  take 
truth  and  falsehood  into  account.  Whereas  some  writers  (for 
instance,  Mill)  declare  that ''  it  is  only  as  a  mecms  to  material 
truth  that  the  formal,  or  to  speak  more  clearly,  the  conditional 
validity  of  an  operation  of  thought  is  of  any  value  ",  and  that 
the  consideration  of  the  former  is  "  Logic  Kar  i^oxnVi  and  any- 
thing else  called  by  the  name  is  only  ancillary  to  it "  {Exam,  of 
Sir  W.  Hamilton^  pp.  402, 3);  we  have  on  the  other  hand  Jevons 
curtly  remarking  in  reference  to  an  examination  question  which 
had  touched  on  this  point  (by  enquiring '  whether  predication 
involves  real  existence  ? ')  that  it  "  must  have  been  asked  under 
some  misapprehension.  The  inferences  of  formal  logic  have 
nothing  whatever  to  do  with  real  existence ;  that  is,  occurrence 
under  the  conditions  of  time  and  space  "  (Studies  in  DedvcHve 
Logic,  p.  55). 

(1)  To  clear  our  way  through  this  confusion  it  is  essential 
to  divide  the  enquiry  into  two  parts.  The  first  of  these 
concerns  the  general  necessity  of  admitting  the  distinction 
between  the  true  and  the  false;  between  what  does  exist 
and  what  does  not.  This  necessity  springs  directly  fi^m  the 
postulate  last  considered.  Start  with  a  world  of  phenomena, 
on  the  one  side,  and  an  observant  mind  contemplating  this,  on 
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ti^e  other,  and  there  arises  at  once  the  possibility  of  agreement 
CMT  diversity  between  the  two.  In  the  mere  phenomena  there 
is  nothing  which  can  be  termed  true  or  false.  Equally  so  in 
tlie  mere  notions  which  we  entertain  of  the  phenomena.  To 
produce  the  distinction  in  question  these  two  elements  have  to 
be  brought  somehow  into  relation. 

In  saying  this  we  need  hardly  remind  the  reader  that  we 
liave  already,  in  our  first  assumption,  decided  to  pass  over  the 
fundamental  question  as  to  the  ultimate  criterion  of  truth. 
In  Lc^c  we  take  the  world  substantially  as  it  appears  to  us, 
that  is,  as  it  is  given  to  us  in  sense.  We  leave  to  Metaphysics 
the  question  of  the  ultimate  validity  of  sense  and  consciousness: 
what  exactly  they  tell  us,  and  with  what  certainty.  We  have 
to  stop  short  of  this  primary  stage,  and  we  understand  by 
'truth'  the  agreement  of  our  notions  with  the  testimony  of 
sense.  This  agreement  must  be  briefly  considered  in  its 
application,  first  to  terms,  and  secondly  to  propositions. 

(i)  First  then  as  regards  the  term,  or  rather, — what  will 
be  more  convenient  to  treat  here, — its  corresponding  mental 
element,  the  notion  or  concept.  Every  notion  we  entertain 
must  either  be  in  harmony  with  its  supposed  object,  or  not. 
The  work  of  verification  may  of  course  be  a  tedious  and  delicate 
(Hie :  it  may  even  be  one  which  in  our  present  circumstances 
we  are  unable  completely  to  carry  out.  But  we  must  always 
presuppose  that  the  process  of  verification  is  conceivable, 
whether  or  not  it  be,  in  any  particular  case,  feasible.  A  full 
account  of  the  process  must  be  sought  in  Psychology,  so  that 
notiiing  need  be  added  here  beyond  the  few  remcurks  necessary 
in  order  to  obviate  misunderstanding.  Remember  then  that 
we  are  in  no  wise  concerned  with  the  question  which  for  ages 
perplexed  philosophers,  viz.  in  what  sense  our  ideas  '  resemble ' 
or  are  'copies  of  actual  external  objects.  All  that  we  compare 
is  the  impression  at  first  hand  and  at  second  hand,  the  presenta- 
tion and  the  representation.  When  I  recall  an  impression 
I  have  formerly  received  through  sense,  the  recollection  should 
resemble  (so  &r  as  such  resemblance  can  extend)  the  original 
sensation  or  group  of  sensations.  When  it  is  one  which  has 
not  been  experienced  before,  it  should  resemble  what  would  be 
sensibly  perceived  under  the  right  circumstances^ 

>  I  need  hardlj  goard  mTself  against  being  sapposed,  in  saying  this,  to 
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As  regards  the  verbal  expressions  by  which  we  should 
indicate  the  distinction  in  question  there  is  some  diversity  of 
usage.  Where  propositions  are  concerned,  for  reasons  to  be 
presently  pointed  out,  the  antithesis  between  true  and  fklse 
is  universally  recognized;  but  there  is  no  such  agreement  where 
terms  or  notions  are  in  question.  *  Real '  and  *  Imaginary '  are 
the  correlatives  most  often  adopted,  and  they  will  therefore  be 
employed  here,  but  it  must  be  admitted  that  they  are  not 
very  appropriate.  For  one  thing,  as  is  often  pointed  out,  every 
notion,  whatever  its  character,  is  equally  *  real '  in  the  sense  of 
being  actually  present  to  the  mind  at  the  time.  So  again 
every  notion,  whether  correspondent  to  fact  or  not,  is  imaginary 
in  the  sense  of  being  entertained  in  the  imagination  at  the 
time.  What  of  course  is  wanted  is  some  pair  of  correlatives 
which  shalt  do  nothing  more  than  intimate  that  some  of  these 
notions  thus  actually  entertained  in  the  imagination  do,  and 
others  do  not,  conform  to  fiict: — whatever  the  nature  of  that 
fact  may  be,  and  whatever  the  test  we  may  adopt  to  discri- 
minate it.  In  default  of  any  thoroughly  appropriate  designa- 
tion we  shall  not  refuse  to  adopt  any  of  those  currently  adopted, 
such  as, — true  and  false,  valid  and  invalid,  real  and  fanciful  or 
phantastic,  correct  and  incorrect,  real  and  imaginary, — with  a 
preference  for  the  last  as  most  familiar. 

(ii)  Turn  now  to  the  proposition.  The  connection  between 
this  and  the  elements  into  which  it  is  grammatically  and  logic- 
ally resolvable,  viz.  the  terms  or  notions,  is  very  close.  In  fiact 
we  might  almost  go  the  length  of  asserting  that  the  distinction 
between  proposition  and  term  is  only  clearly  marked  when 
we  are  communicating  with  others,  or  are  very  deliberately 
reflecting  within  ourselves.  Moreover  in  these  cases  the  dis- 
iinction  is  not  universally  existent :  it  is,  for  instance,  lacking 
in  some  of  the  ruder  languages,  at  any  rate  in  the  form  in  which 
we  are  feimiliar  with  it.  In  any  case  the  connection  in  question 
is  a  close  one ;  for  the  notion  may  often  be  regarded  as  having 
been  acquired  by  a  succession  of  judgments  which  gradually 
built  it  up,  whilst  the  proposition  is  always  ready  to  resolve 
itself  into  the  two  notions  which  constitute  its  subject  and 

entertain  the  doctrine  of  Hume  that  all  ideas  are  nothing  but  copies  of  original 
■ense  impresBions. 
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predicate.    Just  then  as  every  notion  must  be  real  or  imaginary, 
so  must  eveiy  proposition  be  true  or  fiUse. 

There  is  one  point  however  here,  arising  out  of  the  greater 
comparative  complexity  of  the  proposition,  which  requires 
notice.  The  notion  is  a  single  element,  and  therefore  must 
either  agree  with  its  object  or  not  But  the  proposition  is 
one  d^[ree  more  complex,  and  we  must  accordingly  introduce 
a  refinement.  The  true  proposition  should,  in  perfect  strictness, 
be  regarded  as  one  in  which  both  elements,  subject  and  predicate, 
can  be  justified  as  notions,  in  addition  to  the  justification  of 
their  union, — or  non-union,  if  the  proposition  is  a  negative  one. 
But  this  leaves  some  alternatives  over,  which  are  generally 
(kalt  with  by  assuming  that  in  considering  the  truth  of  the 
proposition  we  may  take  it  for  granted  that  the  simpler 
elements,— viz.  the  separate  notions, — are  already  guaranteed. 
The  felse  proposition  would  then  be  one  in  which  these  separate 
elements  are  accepted,  but  in  which  their  union  is  not  accepted. 
U  on  the  other  hand,  the  separate  elements  also  were  rejected 
the  proposition  would  not  so  much  be  regarded  as  false,  but 
rather  as  imaginary  because  its  materials  were  so. 

The  reality  of  a  notion  corresponding  in  a  general  way  to 
the  truth  of  a  proposition,  it  may  be  enquired  why  (as  already 
indicated)  we  are  so  much  more  in  the  habit  of  employing 
a  single  recognized  expression  to  mark  the  antithesis,  between 
what  is  right  and  what  is  wrong,  in  the  latter  case  than  in  the 
former.  The  reason,  I  apprehend,  is  mainly  this: — that  the 
proposition  is  the  medium  for  the  communication  of  our  ideas 
to  others.  Much  of  our  private  thinking  is  done,  when  we  are 
awake  as  well  as  when  we  are  dreaming,  by  a  mere  succession 
of  notions  and  images  flitting  through  the  mind ;  but  as  soon  as 
we  want  to  pass  out  of  ourselves  and  to  communicate  with 
others  we  almost  invariably  adopt  the  prepositional  form. 
Now  such  contact  with  others  is  the  usual  and  surest  mode  of 
testing  our  thoughts.  If  we  could  conceive  it  possible  that 
a  perfectly  solitary  thinker  should  grow  up  from  infancy  to 
Miything  approaching  the  ordinary  cultivated  standard,  we  may 
feel  sure  that  his  clearness  of  distinction  between  truth  and 
fiJsehood  would  lag  fiir  behind  his  other  attainments.  It  is 
Plainly  through  interchange  of  thought  with  others  that  the 
distinction  is  aroused  and  kept  awake  in  our  minds,  so  that  to 
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many  persons  it  seems  as  if  truth  and  falsehood  first  come  into 
play  when  we  deal  with  definite  statements.  And  this  explana- 
tion is  confirmed  by  the  different  appreciation  popularly  enter- 
tained of  those  who  transgress  in  either  way.  He  who  habitually 
and  wilfully  deals  in  incorrect  statements,  whether  or  not  they 
mislead  others,  is  apt  to  obtain  the  harsh  designation  of  a  liar ; 
whilst  he  who  with  equal  wilfulness  persists  in  cherishing 
unfounded  notions  is  .seldom  exposed  to  worse  epithets  than 
those  of  dreamer  or  builder  of  castles  in  the  air. 

One  objection  may  be  noticed  here,  in  passing.  It  may  be 
said  that  we  are  only  admitting  a  twofold  division  where  we 
should  admit  a  threefold  one.  Between  the  true  and  the  fidse, 
or  the  real  and  imaginary,  we  must  be  prepared  to  interpose 
the  doubtful.  Suppose  we  simply  entertain  a  notion,  or  frame 
a  proposition,  at  random :  to  which  class  is  it  to  be  referred  ? 
An  adequate  answer  to  this  enquiry  would  involve  a  discussion 
of  the  Theory  of  Probability,  whose  special  function  it  is  to 
treat  of  doubtful  propositions  whenever  they  have  any  scientific 
value  ;  that  is,  whenever  they  can  be  quantitatively  estimated 
All  that  need  be  said  about  them  here  is  briefly  this.  When  a 
notion  is  put  together  entirely  at  random,  or  has  its  time  and 
place  conditions  assigned  to  it  without  any  grounds,  it  may  as 
thus  regarded  be  pronounced  imaginary;  on  the  ground  that 
infinitely  numerous  as  are  the  objects  in  nature  those  which 
we  can  conjure  up  in  fancy  are  infinitely  more  so,  and  that 
therefore  the  odds  are  enormously  against  any  particular 
notion  being  correct.  Fully  recognizing  that  it  may  possibly 
be  real,  we  say  that  it  is  best  treated  as  merely  fanciful.  The 
proposition  stands  on  a  slightly  different  ground ;  and  there  are 
reasons  in  certain  cases,  but  in  certain  cases  only,  for  sajing 
that  a  proposition  uttered  at  random  is  as  likely  to  be  true  as 
to  be  false. 

(2)  The  above  remarks  will,  we  hope,  have  made  it  plain 
that  the  distinction  between  the  true  and  the  false,  that  is, 
between  what  is  and  what  is  not  to  be  admitted,  cannot  be 
dispensed  with  in  Logic.  It  forces  itself  upon  our  notice  at 
every  stage  and  in  every  department  of  the  science.  But  this 
admission  leaves  it  open  to  us  to  decide  upon  the  test  or 
standard  of  truth :  it  does  not  necessarily  commit  us  to  the 
exclusive  acceptance  of  that  one  supreme  scientific  or  rational 
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test  which  oonsistB  in  the  ultimate  justification  of  human 
conduct.  The  fidlure  to  recognize  this  fact  seems  to  have  been 
&t  the  bottom  of  much  of  the  confusion  and  difference  of 
opinion  amongst  logicians  as  to  whether  it  ^ould  be  held  to  be 
any  bosiness  of  theirs  to  attend  to  the  truth  of  their  premises. 

There  are  three  distinct  tests  or  standards  which  have  to  be 
considered  as  being  at  our  service.  I  am  acutely  conscious  of 
the  disadvantages  attendant  upon  any  mode  of  speaking  which 
woald  lead  to  the  belief  that  there  could  be  different  kinds  of 
troth  in  any  strict  sense  of  the  term  :  but  there  does  not  seem 
to  be  any  other  convenient  form  of  expression  which  would  not 
be  open  to  greater  objections  in  other  directions.  Whatever 
expression  however  be  employed  here  it  is  hoped  that  the 
careful  reader  will  not  be  led  into  any  mistake  as  to  the  para- 
mount importance  of  the  only  sense  in  which  truth  can  be  said 
to  be  the  ultimate  end  of  all  investigation  and  reasoning.  It 
is  only  because  Logic  is  an  intermediate  or  ancillary  science 
that  the  variety  of  tests  to  be  here  pointed  out  becomes 
admissible. 

(i)  For  one  thing,  then,  we  may  take  as  our  standard  that 
of  mere  conceivability ;  that  is,  we  may  accept  for  logical  pur- 
poses whatever  the  mind  can  conceive.  This  view  may  be 
supported  on  the  ground  that  such  a  standard  is  the  only  one 
which  eveiy  one  can  be  supposed  permanently  to  carry  about 
with  him,  so  as  to  be  able  to  appeal  to  it  without  further  resort 
to  experience. 

This  is  a  purely  formal  or  k  priori  test,  and  clearly  the  only 
one  of  that  particular  kind  available  for  us.  Such  a  standard  is 
openly  supported  by  one  school  of  logicians, — that  of  which 
Hamilton  and  Mansel  are  the  best  known  exponents  in  this 
country, — though  it  is  also  from  time  to  time  admitted  by 
other  writers  whose  general  schemes  are  by  no  means  in 
accordance  with  these  authorities,  and  who  do  not  seem  clearly 
to  appreciate  the  consequences  of  such  an  admission.  The 
simplicity  and  generality  of  such  a  test  must  be  allowed,  but 
these  merits  are  &r  more  than  counterbalanced  by  the  large 
excisions  from  the  scope  of  the  science  to  which  its  adoption 
forces  us.  For  instance,  when  thoroughly  carried  out,  it 
simply  renders  all  reference  to  the  extension  or  denotation  of 
our  terms  meaningless ;  for  such  extension  becomes  in  every  case 
v,  3 
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alike  infinite,  that  is,  potentially  applicable  without  any  limit 
to  the  infinite  array  of  conceivable  objects  of  the  kind  in 
question,  and  consequently  no  particular  occasion  for  taking  the 
extension  into  account  can  well  arise.  Physical  notions  would 
in  fitct  stand  on  much  the  same  footing  as  those  of  geometry. 
Here, — when  for  instance  we  are  dealing  with  any  possible 
kind  of  curve, — we  know  no  distinction  between  what  ia  merely 
imaginary,  and  what  has  its  counterpart  somewhere  in  nature. 
Consequently  there  is  no  appropriate  opening  here  for  logical 
< extension',  which  always  implies  some  actual  limitatioa 
Where  everything  has  always  the  fullest  extension  attainable, 
there  is  no  need  to  take  any  accoimt  of  the  extension  at  all. 

The  logically  real  concept  then,  on  this  view,  is  any  concept 
which  we  can  conceive ;  that  is,  any  which  we  can  in  the  last 
resort  intuit  or  imagine.  As  regards  the  corresponding  truth 
of  the  proposition, — or  judgment,  as  writers  of  this  way  of 
thinking  generally  prefer  to  express  themselves, — matters  are 
also  considerably  simplified.  Any  two  notions  which  the  mind 
can  unite  together, — that  is,  any  two  of  which  one  does  not 
actually  contradict  the  other, — are  admitted  into  combination 
to  form  a  judgment.  I  do  not  mean  to  imply  that  such 
Amters  are  in  the  habit  of  speaking  much  of  truth  and 
falsehood  in  this  connection :  on  the  contrary  a  sense  of 
consistency  generally  makes  them  prefer  to  substitute  some 
other  expression,  and  to  speak  for  instance  of  'valid'  or 
'admissible'  judgments. 

It  is  when  we  come  to  deal  with  the  third  logical  element, 
viz.  reasoning,  that  consistency  is  apt  to  give  way  to  expediency. 
Carrying  out  the  same  general  test  of  recognizing  all  that  we 
can  think  or  imagine,  it  would  seem  to  follow  that  all  reasoning 
should  be  admitted  which  does  not  actually  contradict  itself 
That  is,  every  proposed  conclusion  should  be  accepted  if  we 
can  hold  it  together  with  the  premises,  not  those  only  which 
we  must  thus  hold.  Thus,  for  instance,  *  undistributed  middle  * 
would  pass  muster,  but  the  substitution  of  a  negative  conclusion 
for  the  affirmative  in  Barbara  would  be  rejected ;  because  the 
former  might  actually  be  consistent  with  the  premises  but  the 
latter  cannot.  But  such  a  treatment  as  this  has  been  avoided 
by  every  logician,  and  it  has  been  agreed  to  set  up  the  more 
rigid  standard  of  admitting  no  reasonings  except  those  which 
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f7iu#l  hold  good,  that  is,  which  we  cannot  conceive  being  other 
than  they  are.  With  this  last  exception  the  test  in  question, 
namely  that  of  mere  conceivability,  seems  a  perfectly  consistent 
one.  It  is,  as  Mill  remarks  in  his  criticism  of  Hamilton 
(^S^taminatian,  Ch.  XX.),  a  merely  negative  test  It  simply 
excludes  notions,  judgments,  and  reasonings,  which  we  know 
without  any  specific  experience  must  be  wrong,  but  declines  to 
draiv  any  further  distinctions  within  the  wide  area  thus  left 
open. 

Now  what  we  must  insist  upon  is  that  even  here,  with  this 
immense  latitude  of  comprehension,  the  essential  distinction 
between   the   true  and  the  false  still  forces  itself  upon  our 
notice.     The  &lse  notion  doubtless  is  perfectly  harmless,  for, 
since  we  cannot  conceive  it,  we  most  certainly  never  can  meet 
with  anjrthing  corresponding  to  it.     To  forbid  it  may  seem  like 
forbidding  a  crime  which   no  man  can  commit.     Practically 
therefore  we  have  removed  the  false  out  of  our  sphere,  by  the 
simple  expedient  of  admitting  as  true  all  that  the  mind  can 
grasp  or  experience  can  encounter.     The  distinction  therefore 
seems  to  be  obliterated,  because  everything  we  can  experience 
or  suppose  is  confined  to  one  only  of  its  two  divisions.     But  the 
moment  we  come  to  the  judgment  we  find  the  state  of  things 
to   be  otherwise.     This  is  a  point  which  needs  notice   here, 
bat  its  full  significance  only  emerges  in  the  department  of 
generalized  Formal,  or  Symbolic  Logic,  where  the  interpretation 
of   propositions  turns  upon  the  fact  that  they  render  certain 
combinations  false  or  impossible.     Take   any  proposition   we 
please,  and  claim  the  widest  latitude  we  like  for  its  two  terms, 
we  shall  see  that  their  combination  as  a  proposition  instantly 
renders  some  results  impossible.     Thus  'AH  X  ia  Y*  denies 
that  there  is  any  X  which  is  not  Y.     It  renders  this  combina- 
tion of  the  terms  fietlse,  inadmissible,  impossible,  or  whatever 
else    we   like   to    call   it^      When   we   come    to  the   case   of 
reasoning  we   find  the  same  result.     Whether  we  take   the 
narrow   course   of   rejecting  only  what  the   premises   render 
impossible,  or  the  more  rational  course  of  rejecting  whatever 
those  premises  do  not  force  us  to  accept,  the  same  distinction 

^  That  is,  whereas  before  the  utterance  of  the  proposition  this  pariicolar 
oombination  might  have  stood  on  the  same  footing  as  aU  others,  it  is  now  at 
(moe  distingaished  from  them  and  declared  to  be  inadmissible. 

3—2 
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emerges  between  what  is  admissible  and  what  is  not,  in  a  word 
between  what  we  are  and  are  not  to  hold  for  true. 

(ii)    The  second  kind  of  test  or  standard  of  truth  is  the 
ordinary  one  of  science,  or  rather  of  practical  life  generally.     It 
must  be  admitted  that  the  test  is  often  a  very  difficult  one  to 
apply,  and  that  it  is  exposed  on  various  sides  to  considerable 
metaphysical  objections.     But  it  is  the  only  one  which  can  be 
admitted  into  Inductive  Logic,  or  into  any  department  where 
speculation   is   to  lead  out   into  practice.     The   simplest   ac- 
count of  the  *  real '  concepts,  as  of  the  *  true  *  judgments,  on 
this  view,  is  given  by  saying  that  they  are  those  which  wilJ 
ultimately  justify  themselves  in  experience.     Such  a  test  is  of 
course  in  many  cases  a  long  and  troublesome  one  to  carry  out, 
and  we   may  have  many  difficult  questions  to  discuss  before 
we  finally  bring  it  to  a  really  satisfactory  termination.     Mere 
clearness  of  conception  is  not  sufficient.     For  instance  I  have 
as  clear  a  conception  of  a  unicorn  as  I  have  of  a  wombat,  in 
tact,  as  far  as  that  is  concerned,  a  much  clearer  conceptioa 
My  first  resort,  when  there  is  a  demand  for  their  justification, 
is  perhaps  to  pictures  or  other  casual  references,  and  there 
I  find  them  both.     I  may  perhaps  then  appeal  to  the  narratives 
of  travellers,  ancient  and  modern,  and  there  too  I  find  them 
both;  and  this  may  lead  me  on  to  a  comparative  estimate  of 
the  veracity  and  accuracy  of  the  respective  travellers.     Where 
we  cannot  secure  what  a  schoolmaster  would  call  an  *  object- 
lesson',  in  other  words  perceive  the  thing  at  first  hand  for 
ourselves,  a  long  and  intricate  enquiry  may  be  necessary ;  but 
the  final  appeal  wherever  possible  ought  to  be  to  the  actual 
perceptions  of  ourselves  or  others.     Sometimes  even  this  is  not 
possible,  and  then  we  have  to  express  ourselves  hjrpotheticaliy 
and  to  say  that  if  we  were  there,  wherever  the  right  place  may 
be,  we  should  find  the  proper  experience  corresponding  to  the 
conception. 

(iii)  There  is  still  a  third  standard  of  truth  or  reality 
remaining  for  consideration.  We  sometimes  have  occasion  to 
appeal  to  an  authority  which  we  may  happen  to  accept  as 
suitable  for  the  purpose,  without  going  behind  our  record,  so 
to  say,  by  enquiring  whether  this  authority  itself  could  be 
justified  by  such  an  ultimate  sensible  reference  as  suggested 
above.     If  I  form  a  notion  of  a  centaur  with  only  two  legs, 
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tiiis  is,  in  a  perfectly  intelligible  and  reasonable  sense  of  the 
'word,  urrong;  for  the  only  immediate  appeal  here  ia  to  the 
poets  and  painters  and  the  others  who  deal  with  such  an 
^wiimal ;  and  the  only  ultimate  appeal  would  have  to  be  made 
1x>  the  early  legends  and  beliefe  which  these  authorities  are 
understood  to  reproduce.  Or  if  I  say  that  Mr  Winkle  re- 
oeiyed  his  challenge  at  Bath  whilst  another  corrects  me  and 
asserts  that  the  event  occurred  at  Rochester,  it  is  equally  clear 
that  my  statement  is  wrong  and  his  is  right.  Here  the  only 
authority,  immediate  and  final,  is  to  be  foimd  in  a  certain  book, 
conformity  to  which  is  the  test  of  truth.  Such  standards  as 
these  may  be  widely  various,  and  the  appeal  must  be  decided 
in  each  case  by  the  nature  of  the  subject-matter.  Sometimes 
it  is  to  a  single  book,  the  author  of  which  has  invented  the 
character  of  the  person  or  the  occurrence  of  the  event ;  some- 
times it  is  to  current  tradition  or  ancient  legend;  sometimes 
it  is  to  the  established  conventions  or  definitions  of  some  class 
or  profession,  as  when  we  are  dealing  with  the  various  creatures 
which  enter  into  Heraldry.  •  Many  of  their  characteristics  admit 
of  perfectly  definite  statement,  and  according  as  we  conform  to 
convention  or  not  our  statements  and  descriptions  are  right  or 
wrong.  Some  standard  there  must  be  whenever  the  question 
is  raised  about  our  notions  and  statements  being  right  or 
wrong;  and  unless  we  are  talking  at  random,  or  inventing 
a  story  at  first  hand,  this  question  is  a  pertinent  one  in  every 
case. 

Most  of  the  above  discussion  may  perhaps  seem  to  the 
reader  to  be  rather  wide  of  any  mark  at  which  he  expects  to 
aim,  and  as  partaking  of  the  nature  of  needless  refinement. 
This  will  prove,  we  hope,  in  the  sequel  not  to  be  the  case.  In 
a  chapter  devoted,  like  this,  to  Prolegomena,  we  must  be  content 
with  a  bare  indication  of  its  importance,  but  one  illustration 
may  be  oflered  here.  In  a  well-known  portion  of  his  System 
of  Logic  (Bk.  I.  ch.  8)  Mill  has  discussed  the  import  of  Defini- 
tions, and  has  decided  that  they  do  not  presuppose  the 
*  existence'  of  the  thing  defined.  As  a  proof  of  this  he  offers 
the  definition  of  a  dragon  as  a  serpent  which  breathes  flame, 
and  draws  the  conclusion  that  if  we  allow  the  definition  to 
carry  with  it  the  existence  of  the  defiaitwm  we  could  establish 
the  b/ct  that  there  are  serpents  which  breathe  flame«    This 
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discussion  has  given  rise  to  a  relatively  large  amount  of  criti- 
cism ^nd  dispute,  and  I  apprehend  that  most  readers  must 
have  found  Mill's  views,  as  he  himself  has  expressed  them, 
anything  but  satisfactory.  I  am  convinced  that  the  matter  is 
really  a  very  simple  one,  and  that  the  difficulties  arise  almost 
entirely  from  our  not  distinguishing  between  the  two  very 
different  enquiries,  viz.  (1)  the  necessity  of  presupposing  9ome 
test  of  reality,  which  is  inevitable  in  every  case,  and  (2)  the 
selection  of  our  particular  test  in  each  case,  where  there 
is  considerable  option.  When  any  one  proposes  a  definition 
of  a  dragon  he  is  naturally  presumed  to  be  appealing  to  our 
third  test,  viz.  the  artificial  or  conventional  one ;  and  tried  by 
this  the  definition  and  the  conclusion  drawn  from  it  are  both 
unassailable.  There  are  dragons  to  be  found — plenty  of  them 
— if  we  seek  in  the  right  quarters;  and  the  definition  is  a  fiuriy 
sound  one.  But  when  we  drop  the  reference  to  the  dragon, 
by  eliminating  him  as  a  middle  term,  and  regard  the  conclusion 
as  a  bare  statement  by  itself,  that '  certain  serpents  do  breathe 
flame^',  we  are  of  course  supposed  to  be  appealing  to  a 
standard  appropriate  to  serpents  simply,  viz.  the  standard  of 
ordinary  experience.  No  error  can  result  fix)m  adhering  to  one 
standard  only,  but  the  hesitation  between  two  naturally  pro- 
duces confusion. 

VII.  The  last  of  our  preliminary  postulates  arises  out  of 
the  nature  and  functions  of  Language.  It  may  be  expressed 
in  the  double  statement  that  we  must  assume  that  our  words 
have  the  same  determinate  meaning  in  the  minds  of  all  who 
use  them;   but,  inasmuch  as  it  is  this  meaning  which  is  the 

^  MiU*8  words  are  as  foUows, — 

**Out  of    the    definition  we  may  carve   the   premises  of  the   foUowing 
syllogism : 

A  dragon  is  a  thing  which  breathes  flame : 
A  dragon  is  a  serpent : 
From  which  the  conolasion  is. 

Therefore  some  serpent  or  serpents  breathe  flame.** 
If,  after  the  explanation  offered  above,  the  question  be  repeated,  Does  then 
a  definition  imply  the  existence  of  the  thing  defined?  I  should  say  that  the 
word  *  imply '  is  rather  too  strong,  and  should  prefer  to  say  that  it  suggesU  the 
existence  as  extremely  likely,  on  the  ground  that  one  would  not  generaUy  take 
the  trouble  to  define  what  did  not  (within  its  own  proper  region  of  course) 
aetuaUy  exist. 
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important  thjng,  we  enjoy  frill  liberty  to  substitute  any  equiva- 
lent rendering  so  long  as  the  meaning  is  not  interfered  with. 

(1)  In  reference  to  the  statement  that  words  must  have  the 
same  meaning  in  the  minds  of  all  who  use  them,  one  has  really 
some  difficulty  in  inosting  upon  this  as  a  postulate ;  for  it  is  at 
once  80  absolutely  necessary  for  scientific  accuracy  and  yet  in 
practice  so  obviously  untrue.  As  regards  its  necessity  there 
can  hardly  be  a  doubt ;  for  how  are  men  to  communicate  their 
Noughts  to  each  other  if  the  only  sjrmbols  for  their  thoughts 
are  differently  interpreted?  or  how  are  they  to  retain  their 
thooghts  in  their  own  minds  if  these  same  sjrmbols  have  a 
fluctuating  signification  ?  That  such  a  postulate  is  not  confined 
to  Logic  needs  no  pointing  out.  It  is  implied  in  every  kind  of 
intercommunication  about  facts,  and  only  forces  itself  3pecially 
npon  our  notice  in  this  department,  owing  to  the  more  than 
usually  accurate  use  of  language  which  is  here  required  of  us. 
It  may  be  added  that  such  an  assumption  cannot  even  be 
disputed  or  denied  openly,  except  in  a  way  which  actually 
justifies  it ;  for  we  cannot  know  that  any  one  is  questioning  it 
unless  we  take  for  granted  that  the  expression  of  his  difficulty 
is  to  be  interpreted  in  his  mind  just  as  it  is  in  our  own. 

What  we  are  here  doing  is,  in  fiewst,  to  add  on  a  third  order 
of  phenomena  to  that  fundamental  duality  upon  which  Logic 
was  shown  to  be  built.  Were  our  language  a  perfect  instrument 
there  would  be  no  occasion  to  introduce  any  such  distinction  as 
this,  for  our  words  would  then  correspond  with  absolute  flexibility 
to  every  modification  of  the  thought  which  they  were  intended 
to  convey,  and  would  have  no  irregularities  of  their  own  which 
could  be  a  source  of  disturbance.  Though  the  object,  the 
notion,  and  the  term,  belong  to  three  different  ranks  of 
existence,  the  two  latter  should  be,  to  all  intents  and  purposes, 
one.  The  utterance  of  the  same  word  ought  alwa}rs  to  excite 
the  same  notion  in  all  minds  familiar  with  the  language,  and 
the  same  notion  (or  corresponding  notion  as  it  would  be  more 
accurate  to  call  it)  must  be  capable  of  verification  by  appeal  to 
the  same  physical  objects.  The  correspondence  ought  to  be 
complete  throughout — or,  rather,  complete  up  to  a  certain 
point — for,  as  will  be  shown  immediately,  there  is  a  point  beyond 
which  the  agreement  is  not  demanded  But  within  the  re- 
quired limits  the  harmony  should  be  exact.     The  healthy  and 
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normally-minded  speaker  should  as  he  speaks  tr%n8late,  or  be 
capable  of  translating,  each  distinct  term  into  a  distinct  notion ; 
and  if  challenged  should  be  able  to  give  definite  reference  to 
the  external  things  corresponding  to  all  these  notions. 

It  was  just  above  remarked  that  the  correspondence  be- 
tween the  notion  and  the  thing  is  only  demanded  up  to  a 
certain  point.  The  limitation  implied  is  an  important  one  in 
Logic,  and  will  fully  occupy  us  in  a  future  chapter.  It  suffices 
here  to  say  that  this  exception  turns  upon  the  distinctioii 
between  what  are  called  essential  and  accidental  attributes^ 
Suppose,  for  instance,  that  two  persons  stand  opposite  a  tree, 
and  utter  the  word  *  tree '  as  they  perceive  the  object.  That 
object  itself  possesses  an  infinite  number  of  attributes,  in  the 
sense  that  there  is  no  limit  to  the  number  of  abstractions  we 
may  make  from  it,  or  the  number  of  relations  in  which  we  may 
view  it.  Now  look  at  the  second  element,  viz.  the  mental  one. 
The  intuitions  and  the  notions  as  to  the  tree  which  those  two 
persons  entertain  will  consist  of  elements  which  are  very 
numerous  though  &lling  far  short  of  the  infinite  variety  of  the 
object  itself.  But  there  will  be  an  agreement  between  the  two 
observers  up  to  a  certain  point,  although  the  diflferences  will  be 
many,  according  to  their  capacity,  temperament  and  previous 
experience.  It  is  not  for  a  moment  contended  that  this  should 
be  otherwise, — it  would  be  a  dreary  world  indeed  if  it  were  so, 
— all  that  is  demanded  is  that  a  certain  number  of  the  more 
important  of  the  elements  of  these  notions  should  be  the  same, 
and  that  the  two  observers  should  agree  as  to  which  these 
elements  are  when  they  use  the  same  name.  In  technical 
language  they  must  be  supposed  to  agree  as  to  the  connoUUion 
of  the  names  they  use  whenever  these  are  general  names,  and 
as  to  the  objects  denoted  whenever  these  are  proper  names. 

That  the  agreement  we  desire,  even  within  these  limits,  is 
very  far  from  being  attained  at  present,  needs  no  pointing  out. 
There  is  a  very  wide  divergence  amongst  us  not  only  as  to  what 
names  ought  to  mean,  but  also  as  to  what  they  do  mean,  and 
this  divergence  exists  amongst  the  best  informed  as  well  as 
amongst  the  ignorant  and  careless.  The  conclusion  I  should 
draw  from  this, — though  it  is  doubtful  if  any  logicians  have 
insisted  upon  it, — is  that  Logic  is  in  this  respect  to  be  regarded 
as  a  sort  of  applied  science,  in  the  same  sense  as  is  Mathematics. 
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In  both  cases,  in  order  to  make  our  subject-matter  capable  of 
scientifie  treatment  at  all,  we  are  forced  to  make  assumptions, 
as  to  the  simplicity  and  abstract  perfection  of  our  materiak, 
which  are  not  justified  in  practice ;  but  we  know  that  it  is  only 
in  so  fiu-  as  they  are  justified  that  our  conclusions  will  hold 
good.  There  are  (as  far  as  we  know)  no  straight  lines  or 
perfectly  regular  surfiu^es  in  nature,  but  when  we  have  to 
perform  a  piece  of  mensuration  it  is  only  in  so  far  as  we  assume 
that  the  lines  and  sur£Eices  with  which  we  deal  are  perfect  that 
we  can  apply  our  formulae.  This  state  of  things  gives  the 
science  its  *  applied '  or  '  hypothetical '  character. 

Just  so  is  it  in  some  respects,  I  apprehend,  with  Logic. 
Where  oar  science  mainly  differs  fix)m  Mathematics  here  is,  that 
the  existence  of  this  divergence  between  what  theory  assumes 
and  what  practice  exhibits  is  really  one  main  reason  why  the 
study  of  Logic  is  found  to  be  serviceable.    This  may  sound 
paradoxical;  but  we  must  remember  that,  as  regards  a  large 
pcfft  of  the  subject-matter  of  Logic,  our  notions  or  concepts  are 
so  fisur  within  our  own  control  that  we  may  modify  them  and 
bring  them  into  better  accordance  with  those  of  our  neighbours. 
We  postulate  perfect  accordance,  and  find  that  it  does  not  exist; 
but,  finding  this,  the  remedy  is  at  once  suggested,  and  we  do 
what  we  can  to  apply  it.     Look,  for  instance,  at  Definitions: 
if  these  really  were  exactly  what  we  profess  them  to  be  they 
would  be  perfectly  useless.     We  describe  them  by  saying  that 
they  unfold  the  connotation  or  meaning  of  a  term ; — but  this 
must  be  known  already,  or  it  could  not  be  the  meaning.     We 
say  that  being  verbal  they  *  give  no  information  *,  as  real  pro- 
positions do ; — and  then  what  could  be  their  use  ?     The  answer 
is, — we  are  speaking  of  course  of  familiar  words  of  common 
occurrence,  not  of  comparatively  new  scientific  terms, — that  the 
laying  down  of  a  definition  really  implies  an  agreement  as  to 
the  signification ;  but  that  attention  to  the  rules  of  definition, 
and  practice  in  dealing  with  them,  constitute  our  best  means  of 
attaining  towards  the  realization  of  such  an  implication.     We 
know  that  in  fact  the  few  accurate  and  careful  thinkers  lead, 
and  the  bulk  of  men  follow ;  and  that  the  notions  of  the  latter 
are  defective  and  erroneous  in  a  high  degree.     But  no  scientific 
treatment  of  language  as  a  means, — we  are  not  referring,  of 
course,  to  its  study  as  an  end,  in  the  hands  of  the  comparative 
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philologist, — would  be  possible  unless  we  proceed  upcm  the 
fiction  that  all  men  mean  the  same  thing  when  they  employ 
the  same  word. 

It  would  not  be  fair  to  the  traditional  treatment  of  the 
subject  to  imply  that  all  reference  to  such  a  postulate  as  this 
has  been  entirely  neglected.  Though  not  openly  announced  as 
a  postulate,  its  existence  and  necessity  are  indirectly  intimated 
by  a  discussion  of  certain  characteristics  of  concepts,  namely 
their  clearness  and  distinctness.  The  nature  of  these  character- 
istics is  somewhat  laboured  over  by  Hamilton,  and  will  be  found 
discussed  (amongst  other  EInglish  writers)  by  Abp  ThomsoiL 
.A  concept  is  distinct,  they  tell  us,  when  it  can  be  distinguished 
fi'om  others;  and  clear  when  we  can  distinguish  the  separate 
elements  of  which  it  is  composed.  As  these  technical  terms  are 
used  by  these  particular  writers,  the  difference  between  them 
does  not  seem  to  me  to  be  very  easy  to  establish;  for  the 
concept,  being  nothing  but  the  sum-total  of  its  constituent 
elements  or  attributes,  I  fail  to  see  how  one  such  group  can  be 
distinguished  fix>m  another  unless  we  distinguish  the  elements 
of  each  amongst  themselves,  and  vice  versft*.  However  this 
may  be,  the  discussion  of  concepts  under  these  relations  roust 
be  admitted  to  be  a  recognition  of  the  fiawt  that  they  do  not 
actually  exist  in  our  minds  as  our  logical  rules  must  suppose 
them  to  exist.  We  might  vary  Hamilton's  account  of  the 
matter  slightly  by  saying  that  it  is  a  postulate  of  Logic  that  all 
concepts  are  to  be  taken  as  clear,  otherwise  they  could  not  be 
consistently  held  and  distinguished  from  others ;  and  that  we 
all  agree  in  our  estimate  of  these  clear  concepts,  otherwise  we 

^  The  distinction  seems  to  have  been  familiarised  by  Leibnitz  {MedUa- 
Hones  de  Cognitione  Veritate  et  Ideis),  and  as  used  by  him  had  a  better  warrant 
than  it  can  show  in  the  treatment  of  some  later  writers.  For  one  thing  be  did 
not,  like  Hamilton,  profess  to  be  speaking  of  eoneeptt  only.  He  applies  the 
distinction  to  onr  intuitions  or  perceptions  also,  which  makes  a  considerable 
difference;  for  these  do  not,  like  true  concepts,  consist  mainly  of  constant 
attributes,  but  include  all  manner  of  personal,  fluctuating,  and  aooidental 
attributes  as  well.  It  is  obvious  that  we  might  readily  enough  distinguish 
between  two  concrete  objects,  which  happened  to  be  before  us,  by  aid  of  these 
latter  characteristics,  when  the  notions  or  concepts  entertained  of  them  were 
very  hazily  held.  In  addition  to  this  Leibnitz  interpreted  the  distinction  in 
connection  with  his  doctrine  of  **petite8  perceptions**,  or  unconscious  mental 
modifications,  which  puts  the  matter  in  a  very  different  light  from  that 
which  it  derives  from  the  treatment  of  many  other  writers. 
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oookl  not  carry  on  rational  commaiiication  with  each  other; 
and  that  we  couple  with  these  statements  the  admission  that  in 
piBctioe  neither  of  these  assumptions  really  holds  true. 

(2)  The  other  clause  of  the  general  assumption  which  we 
have  to  mi^e  about  the  use  of  language,  is  of  a  rather  different 
kind,  and  is  in  fact  a  postulate  in  the  Euclidian  or  more  usual 
sense  of  the  word  It  is  merely  a  claim  to  be  allowed  to  do 
something  which  we  require  to  do  for  the  purposes  of  our 
science.  It  may  be  simply  expressed  by  saying  that  we  claim 
the  right  to  vary  our  language  as  we  please,  provided  no  sub- 
stantial change  is  introduced  into  the  meaning  involved 

The  legitimacy  of  such  a  claim  as  this  arises  out  of  the 
subordinate  position  here  assigned  to  Language  in  comparison 
with  the  two  other  elements  which  stand  in  relation  to  it,  viz. 
the  notion  and  the  object.  In  the  scheme  of  any  writers  who 
should, — as  Whately  indeed  avowedly  does, — claim  language  as 
the  immediate  and  almost  the  sole  subject-matter  of  Logic :  or 
in  the  schemes  of  those  who,  with  the  older  logicians,  assign  to 
language  a  very  prominent  place  in  their  treatment,  it  would 
be  otherwise.  Any  proposal  to  change  the  words  employed 
ought  then  to  be  regarded  with  some  suspicion.  But  with  us 
Ae  postulate  seems  a  perfectly  reasonable  one.  After  the 
discasaion  in  the  earlier  part  of  this  chapter  it  will  be  under- 
stood that  the  only  really  fundamental  subjective  elements  are 
the  notions  we  entertain  about  the  objects :  the  words  which 
stand  for  these,  in  spite  of  their  apparent  prominence,  have 
really  the  secondary  function  of  enabling  us  to  determine,  to 
retain,  to  extend,  and  to  communicate  these  notions.  In  other 
words,  whereas  in  Grammar  language  is  an  end  in  itself,  in 
Logic  it  is  rather  a  means  to  an  end,  though  doubtless  a  most 
influential  one. 

Hamilton  is  one  of  the  few  logicians  who  have  recognized 
the  propriety  of  formally  making  this  claim,  though  the  state- 
ment in  which  he  advances  it  is  adapted  to  the  peculiarly  sub- 
jective aspect  of  the  science  as  he  treats  it.  He  asserts  the 
right  to  state  explicitly  in  language  all  that  is  contained  im- 
plicitly in  thought.  I  prefer  to  remind  the  reader  prominently 
and  continually  that  it  is  not  with  thought  alone  that  we  are 
directly  concerned,  but  with  the  duality  consisting  of  the 
thought  and  the  object.     Moreover  the  expression  '  implicitly 
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contained '  is  a  supremely  awkward  one  in  Logic,  since  logicians 
by  an  overwhelming  majority  maintain  that  every  conclusion  is 
implicitly  contained  in  the  premises,  and  it  is  hardly  proposed 
to  make  this  substitution  under  cover  of  a  postulate.  None 
the  less  however  Hamilton  deserves  the  credit  of  being  one  of 
the  few  to  make  the  formal  enouncement  of  this  postulate. 

Some  of  the  applications  of  this  principle  are  obvious  enough, 
and  repeated  instances  of  its  importance  will  occur  in  the  course 
of  this  work.  In  the  syllogistic  processes  of  the  Formal  Logic 
we  have  perpetually  to  resort  to  it.  Popular  speech  is  infinitely 
varied  in  its  admissible  forms  of  assertion  and  denial,  whereas 
Logic  only  admits  a  very  limited  number  of  forms, — the  tra- 
ditional system  indeed  accepts  only  four  typical  forms  of 
categorical  proposition, — ^hence  very  considerable  modifications 
may  have  to  be  resorted  to  in  order  to  throw  a  given  popular 
statement  into  its  suitable  technical  expression. 

That  the  practical  carrying-out  of  this  liberty  of  equivalent 
substitution  is  a  difficult  and  delicate  task  in  certain  cases, 
must  be  fi-ankly  admitted.  It  is  an  illustration  indeed  of  what 
any  sensitive  and  poetic  mind,  fond  of  dwelling  on  the  niceties 
of  language,  must  regard  as  the  brutality  of  logical  procedure, 
that  any  such  equivalence  of  rendering  should  be  considered 
to  be  possible.  Even  as  regards  terms  denoting  familiar  objects, 
every  one  knows  what  a  piece  of  work  it  is  to  find  two  words 
which  shall  not  merely  be  dictionary  synonyms,  but  shall  be 
such  that  one  of  them  could  take  the  place  of  the  other 
without  alteration  of  meaning.  Even  if  we  can  find  two  which 
strictly  mean  the  same  thing,  that  is,  which  apply  to  exactly 
the  same  object  or  class,  there  are  sure  to  be  differences 
amongst  the  many  associations  which  cluster  about  them  and 
blend  with  the  true  meaning.  Amongst  these  the  logician 
roughly  pushes  his  way,  cutting  off  every  constituent  whidi 
seems  to  him  accidental  or  personal,  till  he  comes  down  to  the 
residuum  which  may  be  regarded  as  fixed  and  common  to  all 
who  use  the  term.  This  trite  and  commonplace  remainder  may 
then  be  regarded  as  the  truly  exchangeable  medium.  It  need 
hardly  be  said  that  the  task  of  thus  deciding  what  elements 
may,  and  what  may  not,  be  spared  without  harm,  is  not  an 
easy  one. 

Similarly  in  dealing  with  propositions.     The  difficulty  here 
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mainly  lies  in  deciding  at  what  point  mere  substitution  of  equi- 
valents merges  into  actual  inference.  In  other  words,  what 
change  of  bmguage  is  possible  here  without  any  advance  in  the 
signification  ?  We  may  start  with  saying  that  inference  involves 
the  obtaining  of  a  new  and  distinct  proposition ;  but  then  in 
these  doubtful  cases  eveiything  turns  upon  whether  the  sub- 
stance of  the  proposition  has  really  been  changed,  or  only  its 
verbal  expression.  Take  an  example.  Most  logicians  would 
admit  that '  some  men  are  mortal  *  is  a  different  proposition  fix)m 
'some  mortals  are  men',  but  they  perhaps  would  not  admit 
that  *  Tully  is  Cicero '  is  a  different  proposition  from  *  Cicero  is 
Tully*.  This  subject  will  turn  up  for  discussion  hereafter, 
when  we  come  to  examine  into  the  functions  and  value  of  the 
syllogism.  At  present  I  will  merely  remark  that  there  does 
seem  to  me  to  be  a  difference  between  the  above  two  examples, 
—a  difference  of  meaning,  that  is,  lying  below  any  difference  of 
wording;— for  it  is  not  the  same  thing  to  think  of 'some  men* 
and  to  qualify  these  as  *  mortal ',  as  to  think  of  *  some  mortals ' 
and  to  qualify  these  as  *  men '  or  *  human  \  On  the  other  hand, 
when  we  are  dealing  with  the  other  proposition  as  it  actually 
presents  itself  in  the  mind,  we  see  that  what  we  are  really 
doing  is  mentally  to  call  up  a  certain  person,  and  to  assign  him 
two  munes,  and  the  order  in  which  these  two  names  are  imposed 
is  a  mere  matter  of  language. 


CHAPTER  11. 

THE  FOUNDATIONS  OF  LOGIC;  MORE  PARTICULARLY  IN 
THOSE  RESPECTS  REQUIRED  FOR  INFERENCE. 

Sequences. 

The  discussion  in  the  preceding  chapter  was  directed  to- 
wards the  task  of  what  might  be  described  as  getting  the  world 
ready  for  the  logician  to  set  to  work  upon  it;  or  rather  of 
getting  it  ready  for  that  whole  group  of  processes  which  consti- 
tute Science  and  rational  practice,  and  of  which  the  procedure 
of  the  logician  is  but  a  part.  The  position  we  have  reached, 
so  far  as  external  requirements  are  concerned,  is  that  of  an 
objective  world  capable  of  being  imbued  with  order,  but  not  yet 
necessarily  regarded  as  orderly.  We  have,  in  fiact,  got  onward  as 
£Btr  as  Chaos.  The  little  fragments  of  consciousness  with  which 
the  psychologist  might  be  supposed  to  start  were  assumed  to  have 
been  projected  outside  us,  and  gradually  built  up  into  a  multi- 
tude of  distinct  objects  possessing  attributes  which  accompany 
or  succeed  each  other.  Not  a  word  however  has  been  said  about 
any  order  amongst  these  objects.  An  external  world  had  been 
constituted,  but  for  anything  we  had  yet  seen  it  might  still  be 
a  Chaos  rather  than  a  Cosmos. 

What  we  now  propose  to  do  is  to  take  the  further  step  of 
imbuing  this  chaos  with  order.  That  is,  we  are  to  consider 
certain  narrower  and  more  special  assumptions  which  lie  at  the 
foundations  of  Logic  in  particular.  Owing  to  their  close  con- 
nection with  the  subject-matter  of  this  science,  we  shall  have 
to  be  more  minute  in  explaining  and  justifying  them  than  was 
demanded  in  the  case  of  such  extremely  general  assumptions  as 
those  indicated  in  the  preceding  chapter. 

Bearing  in  mind  then  the  general  scope  of  Inductive  Logic, 
what  we  have  to  do  is  to  aim  at  explaining  and  systematizing 
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the  facts  of  the  world  throughout  their  widest  possible  extent. 
Bat  as  the  overwhelmingly  larger  proportion  of  these  fiu^ts  is 
beyond  the  range  of  our  immediate  observation,  this  implies  the 
discovery  of  some  kind  of  order,  arrangement,  or  relation  among 
the  fiMsts, — we  purposely  use  various  and  vague  expressions 
at  the  outset, — for,  without  this,  we  may  take  it  for  granted 
that  we  could  not  advance  many  steps  on  our  path.  Whatever 
else  Induction  may  be,  it  involves  a  passage  from  what  has 
been  observed  to  what  has  not  been  observed. 

What  characteristics  then  ought  we  to  demand  in  Nature 
in  order  to  enable  us  to  effect  this  step  ?  That  the  principle 
which  is  to  justify  us  must  be  a  very  broad  one, — in  fact  one  of 
universal  application,  if  all  nature  is  to  be  regarded  as  amenable 
to  inference, — seems  obvious.  Moreover  such  a  principle  must 
be  an  objective  one ;  that  is,  it  must  express  some  regularity 
amongst  the  events  and  phenomena  themselves,  for  it  is  these 
primarily,  and  not  our  own  thoughts,  whose  arrangement  we 
want  to  ascertain. 

There  will,  I  presume,  be  a  tolerably  general  agreement  in 
the  answer  given,  viz.  that  what  we  are  in  search  of  is  the 
doctrine  of  Causation,  in  some  sense  or  other.  But  when  we 
come  to  put  a  precise  interpretation  upon  that  term  of  so  many 
significations,  we  find  it  no  easy  task  to  choose  amongst  the 
many  which  are  offered  to  us.  Is  what  we  want  the  Law  of 
Caose  and  Effect,  in  the  sense  of  regular  antecedent  and  conse- 
quent, as  Mill  in  common  with  the  majority  of  the  Scotch 
school  would  maintain  ?  Is  it  a  small  selection  of  wide  physical 
generalizations, — objective  in  their  application,  but  derived  from 
subjective  necessities,  and  therefore  capable  of  k  priori  proof, — 
such  as  the  Persistence  of  Force,  the  ultimate  Rhjrthmic  ten- 
dency of  all  motion,  and  so  on,  as  Mr  Herbert  Spencer  holds  ? 
Is  it  one  single  principle  alike  for  Deductive  or  Formal  and  for 
Inductive  or  Material  Reasoning,  such  as  what  Jevons  advanced 
under  the  title  of  the  Substitution  of  Similars  ?  Or  is  it  letstly 
a  mere  congeries  of  subordinate  physical  generalizations,  each 
of  these  being  derived  fi'om  its  own  special  branch  of  science,  but 
incapable  of  reduction  into  imity  with  the  others,  and  therefore 
insufficient  to  form  the  basis  of  a  system  of  Inductive  Logic,  blq 
Hamilton  and  Mansel  maintain  ? 

As  I  cannot  altogether  agree  with  any  one  of  these  conflicting 
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views,  though  each  of  them  contains  a  certain  amount  of 
truth,  the  most  orderly  plan  seems  to  be  to  commence  with  a 
short  historic  sketch  of  the  doctrine  of  Causation,  in  so  far  as 
Inductive  Logic  is  concerned.  I  do  not  for  a  moment  presume 
to  contemplate  writing  a  history  of  so  ancient  and  varied  a 
conception  as  that  of  Cause ;  nor  is  it  suggested  that  the  analysis 
which  is  here  given  follows  accurately  the  order  in  which  the 
successive  views  have  been  predominantly  held.  We  are  confin- 
ing ourselves  entirely  to  the  logical  applications  of  the  doctrines 
in  question.  It  is  therefore  proposed  to  do  no  more  than  show 
how  some  of  the  various  formulae,  of  which  a  selection  is  given 
above,  have  grown  by  a  natural  evolution,  through  the  prompt- 
ings of  common  sense  and  the  criticisms  of  the  logicians  and 
physicists  in  their  combined  efforts  to  secure  a  good  foundation 
for  our  Inductive  inferences. 

Any  logical  account  of  the  treatment  of  Causation  is  bound 
by  custom  to  begin  with  the  Aristotelian  view  of  that  relation. 
For  many  centuries  almost  every  work  on  Logic  contained 
substantially  the  same  doctrine,  viz.  that  there  are  four  kinds 
of  Cause, — the  Efficient,  the  Material,  the  Formal  and  the 
Final.  This  account  was  derived,  as  need  not  be  said,  from  the 
great  Authority  himself,  or  rather  directly  derived  from  his 
latin  commentator  and  interpreter  Boethius;  but  for  our  present 
purpose  it  will  be  best  not  to  go  further  back  than  is  necessary 
in  order  to  exhibit  the  doctrine  as  it  was  commonly  held  just 
before  it  began  to  be  influenced  by  the  rise  of  accurate  physical 
investigation.  The  current  view  for  the  time  being  is  what  we 
want,  and  for  this  purpose  the  version  given  by  such  a  widely 
circulated  handbook  as  that  of  Burgersdyck  will  best  answer 
our  purpose.  His  brief  description  of  the  four  recognized  kinds 
of  Cause  is  given  in  the  following  terms : — 

Quidquid  fit  ab  alio  fit :  nihil  fit  a  seipso       (Causa  EfBciens.) 

Nulla  res  finita  potest  aliquid  ex  nihilo 

producere :  ergo  datur  materia  ex  qua  res     (Causa  Materialis.) 
fiunt,  et  forma  quse  in  materiam  intro-     (Causa  Formalis.) 
ducitur  cum  res  aliquae  generantur 

Denique  nihil  agit  temere  (Causa  Finalis.) 

This  account  is  still  repeated  here  and  there  in  modem 
works  or  modem  reprints.     Some  of  it  fells  in  readily  enough 
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with  fiEkmiliar  modes  of  thought ;  some  of  it  has  heen  introdaoed 
there  through  the  agency  and  mfluence  of  the  old  logicians. 
But  most  of  the  distinctions  which  it  involves  are  obstinately 
hostile  or  indifferent  to  the  bent  of  all  current  thought,  whether 
popular  or  scientific. 

For  instance,  the  distinction  between  Form  and  Matter, 
clear  and  admissible  as  it  is  in  certain  applications,  and  so  long 
as  we  do  not  wander  &r  fix)m  the  original  physical  signification 
along  a  metaphorical  track,  gives  rise  to  endless  subtleties  when 
we  attempt  to  generalize  its  use.    We  understsmd  exactly  what 
is  meant  by  '  form '  in  its  geometrical  application,  e.g.  the  form 
of  a  cube  in  contradistinction  to  the  matter  of  which  it  may  be 
coDStrocted.     We  may  also  fairly  enough  speak  of  the  form  of 
a  proposition  (e.g.  the  afiBrmative),  or  of  a  reasoning  (e.g.  the 
hypothetical),  apart  from  the  subject-matter  with  which  they 
deal ;  imd  it  is  on  this  ground  that  we  are  justified  in  separating 
off,  and  treating  apart,  what  is  commonly  called  Formal  Logic. 
We  could  even,  by  a  stretch,  admit  the  legitimacy  of  speaking  of 
the  '  form '  of  the  causal  relation  in  general,  meaning  by  this 
only  the  characteristics  which  were  considered  essential  to  that 
relation,  say  invariability  of  sequence  or  whatever  else  it  might 
be.     But  given  any  particular  example  of  causation,  say  the 
melting  of  wax  by  fire,  to  determine  exactly  what  is  here  meant 
by  the  form  and  the  matter  respectively  seems  a  rather  hopeless 
piece  of  subtlety.    It  is  only  necessary  to  notice  the  straits  into 
which  a  few  conservative  logicians  have  been  reduced  in  theii 
attempts  to  retain  and  apply  the  old  distinctions  in  this  par- 
ticular example,  in  order  to  be  convinced  of  their  futility  for 
any  modem  requirement. 

The  Efficient  Cause  has  shown  much  greater  vitality,  being 
earnestly  supported  by  writers  no  further  removed  from  our 
day  than  Reid  and  Stewart,  and  indeed  by  many  even  at  the 
present  time.  Brown,  one  of  the  best  known  Scotch  opponents 
of  the  doctrine,  evidently  regarded  himself  as  a  bold  innovator 
in  maintaining  that  we  have  no  idea  of  anything  in  the  way 
of  efficiency  beyond  mere  regularity  of  sequence.  The  doctrine 
that  there  is  some  element  which  may  be  called '  efficiency '  has, 
it  must  be  admitted,  a  strong  foothold  in  popular  belief;  for 
the  natural  mind  rebels  against  the  view  that  such  active 
agency  as  we  see  aroimd  us  implies  nothing  more  than  mere 
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regularity.  But  such  a  doctrine  seems  none  the  less  madmiis- 
sible  into  Logic,  and  for  this  reason.  The  efficiency,  as  com- 
monly understood,  is  a  constant  accompaniment  of  every  ease 
of  genuine  causation ;  and,  being  such,  can  serve  as  a  g^round  of 
distinction  or  of  inference  in  no  case.  Efficient  causes  are  often 
spoken  of  as  if  they  were  a  distinct  kind  of  cause ;  but  when 
we  look  closer  we  find  that  what  is  meant  is  that  efficiency  is 
an  element  invariably  present  in  every  case,  as  something  to  be 
added  on  to  the  mere  regularity  in  order  to  complete  the  con- 
ception. It  may  be  claimed  on  behalf  of  this  element  that  the 
quality  of  our  certainty  of  inference  is  thereby  altered,  but  it 
cannot  be  claimed  that  our  range  of  inference  is  widened. 
We  may  detect  the  element,  in  the  melting  of  the  wax ;  but 
its  introduction  here  adds  no  further  information,  so  Sar  as 
inference  is  concerned. 

Similar  remarks  apply  to  the  Material  Cause.  Under- 
standing '  matter '  here  in  the  widest  possible  sense,  as  equiva- 
lent to  logical  subject-matter,  it  is  obvious  that  (as  Bui^radyck 
says)  it  must  be  always  present  under  some  guise,  for  it  is 
wanted  in  order  to  differentiate  and  individualize  the  fonn. 
And  being  thus  an  element  which  remains  present  throughoat, 
one  &ils  to  perceive  how  it  can  be  of  any  help  to  us  in  drawing 
up  rules  of  inference,  where  distinction  between  one  case  and 
another  is  essential 

Nor  does  the  last  of  the  four,  namely  the  Final  Cause, 
offer  us  the  prospect  of  any  better  help.  There  seems  even 
a  nearer  approach  to  unanimity  as  to  its  treatment  at  tiie 
present  day; — unanimity,  that  is,  in  respect  of  its  admission 
as  a  speculative  truth,  and  of  its  rejection  as  a  ground  of  dis- 
tinction or  of  inference.  By  this  I  mean  that  almost  eveij 
sound  and  reasonable  Theist  must  recognize  Design  as  a  general 
truth,  and  would  admit  probably  that  we  are  able  to  detect 
it  in  the  broad  tendencies  of  Nature ;  but  he  shrinks  more  and 
more  from  presuming  to  identify  and  reckon  upon  it  in  the 
individual  cases  and  special  classes  which  compose  the  bulk 
of  our  inferences.  Of  course  if  the  use  of  the  term  Final  Cause 
is  to  be  extended,  contrary  to  current  usage,  to  embrace  finite 
intelligences,  these  remarks  would  no  longer  apply.  The  in- 
tention of  an  agent  like  ourselves  might  often  be  identified 
readily  enough ;  and  when  thus  distinguished  would  commonly 
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be  fitted  into  its  place  along  with  the  other  anteoedents.  Bat 
as  such  an  interpretation  is  quite  opposed  to  usage  there  seems 
no  need  to  refer  any  further  to  it  here. 

It  b  easy  to  see  therefore,  that,  when  we  compare  the  old 
scholastic  account  of  Causation  with  the  modem  scientific  or 
logical  one,  there  seems  to  be  very  little  in  common  betwe^i 
the  two  except  in  respect  of  some  of  the  terms  in  use.  The 
difierence  is  shown  as  much  in  what  is  omitted  from  the  former, 
as  in  what  is  introduced  into  the  latter.  We  accept  very  little 
of  die  former  at  the  present  day,  for  any  practical  purpose.  For 
instance,  we  commonly  make  a  clean  sweep  of  the  distinction 
between  Form  and  Matter,  on  the  ground  that  the  area  of  its 
distinct  and  suitable  application  is  so  extremely  narrow.  And 
as  regards  Efficiency  and  Design,  though  many  writers  still 
admit  the  former,  and  most  writers  admit  the  latter,  yet  they 
admit  them  rather  as  general  speculative  truths  than  as 
principles  which  can  ever  be  appealed  to  when  we  want  to 
authenticate  a  fact  or  establish  a  generalization. 

It  is,  on  the  other  hand,  to  an  element  not  included  ostensibly 
amongst  the  above  divisions,  and  scarcely  even  suggested  by 
iheit  verbal  statement,  namely  that  of  regularity ,  that  we  now 
attcu^h  nearly  all  the  importance.  It  may  seem  at  first  thought 
stirange  to  those  who  are  only  fis^miliar  with  the  modem  usage 
of  the  term,  but  it  is  nevertheless  the  fact,  that  hardly  any 
notice  whatever  is  taken  of  this  characteristic  in  the  old  treat- 
ment of  the  subject.  The  doctrine  is  of  course  implied  in  much 
that  is  said,  for  we  can  hardly  speak  of  causation  without  such 
implication,  but  it  is  seldom  mentioned  and  never  emphasized. 
It  is,  I  suspect,  almost  entirely  to  Hume, — at  least  so  &r  as  the 
course  of  English  thought  is  concerned, — that  the  first  definite 
impulse  towards  shifting  the  signification  of  Cause  and  Effect 
from  the  old  track  to  the  new  must  be  assigned.  It  needs  but 
a  reference  to  his  great  and  popular  English  predecessor,  Locke, 
to  realise  the  magnitude  of  this  change,  and  to  fix  its  date. 
In  the  Essay  Concerning  Human  Understanding  there  is  a 
long  chapter  devoted  to  the  topic  of  Power,  that  is,  to  the 
discussion  of  Causation  under  its  aspect  of  Efficiency.  It  is 
marked  by  all  its  author's  customary  ingenuity  and  common 
sense.  But  the  modem  doctrine  is  conspicuous  by  its  absence. 
As  regards  this  latter  we  may  say  with  some  confidence  that 
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almost  the  only  reference  to  it,  made  by  Locke,  is  an  indirect 
one,  in  which  the  regularity  of  nature  is  taken  for  granted 
rather  than  expressly  asserted.  Contrast  with  this  the  clear  and 
emphatic  declaration  of  Hume,  that,  "  When  it  is  asked.  What 
is  the  nature  of  all  our  reasonings  concerning  matter  of  &ct  ? 
the  proper  answer  seems  to  be  that  they  are  founded  on  the 
relation  of  Cause  and  Eflfect"  (Enquiry  concerning  Human 
Understanding,  Sect,  iv.),  and  again,  "All  belief  of  matter 
of  &ct  or  real  existence  is  derived  merely  from  some  object, 
present  to  the  memory  or  senses,  and  a  customary  conjunction 
between  that  and  some  other  object.  Or,  in  other  words; 
having  found,  in  many  instances,  that  any  two  kinds  of  objects, 
flame  and  heat,  snow  and  cold,  have  always  been  conjoined 
together;  if  flame  or  snow  be  presented  anew  to  the  senses, 
the  mind  is  carried  by  custom  to  expect  heat  or  cold,  and  to 
believe  that  such  a  quality  does  exist,  and  will  discover  itself 
upon  a  nearer  approach."  (Sect,  v.)  I  do  not  suppose  that  any 
one  fetmiliar  with  the  traditional  modes  of  thought  amongst 
our  Elnglish  philosophers,  whatever  their  school  may  be,  will 
deny  that  this  is  substantially  the  answer  now  almost  uni- 
versally given,  so  far  as  Logic  is  concerned ;  though  of  course 
they  diflfer  widely  in  their  answer  to  the  succeeding  question, 
namely  What  is  the  foundation  of  our  belief  in  the  regularity 
thus  asserted  ? 

What  we  now  propose  to  do  is  to  trace  the  natural  de- 
velopment of  this  view ;  viz.  the  view  that  it  is  regvlar  sequence 
of  some  kind  or  other  which  constitutes  the  whole  logical  signi- 
ficance of  Causation. 

Briefly  then  we  may  trace  three  successive  stages  in  this 
evolution  (so  &r  as  the  purposes  of  reasoning  are  concerned), 
brought  about  by  the  continual  attempt  to  endow  this  notion 
of  regular  sequence  with  greater  precision.  There  is,  firstly, 
the  rude  popular  view  which  lends  itself  to  most  of  the 
inductive  reasoning  not  only  of  the  savage,  but  also  of  the 
'  plain  man  *,  or  the  uncultivated  classes,  to  this  day.  There  is, 
secondly,  the  amendment  of  this  view  represented  by  the  logicians 
and  physicists  of  the  type  of  Hume,  Brown,  Herschel  and  Mill. 
This  is  substantially,  we  must  insist,  the  same  view  as  the 
popular  one;  though  in  several  respects  it  marks  a  great 
advance  in  the  way  of  scientific  precision.    It  lends  itself  to 
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the  bulk  of  what  may  be  called  the  careful  reasoning  of 
practical  life,  and  to  the  methods  of  popular  science.  And 
thirdly  there  is  a  refinement  upon  the  last,  which  has  been 
more  lately  introduced  by  some  thinkers.  This  view  endeavours 
to  guard  against  certain  more  or  less  obvious  flaws  in  the  two 
preceding  accounts ;  but  in  doing  this,  or  in  striving  to  express 
the  law  of  sequence  with  rigid  precision,  it  renders  that  law 
suitable  only  for  hypothetical  conclusions;  in  other  words 
renders  it  useless  for  positive  inductions  about  matters  of  &ct. 

L  In  the  primitive  or  popular  conception,  it  must  be  re- 
marked, no  difference  is  recognized,  in  respect  of  their  character 
or  importance,  between  Sequences  and  Coexistences.  Practical 
considerations  being  naturally  supreme  at  this  stage,  nothing  is 
attended  to  except  the  &ct  of  one  thing  being  tolerably  regu- 
larly connected  with  another,  so  that  the  one  may  be  safely 
taken  as  a  hint  to  us  to  look  out  for  the  other.  There  is,  of 
course,  a  pair  of  elements  recognized, — An  A  and  an  a?  as  we 
may  sjrmbolize  them, — one  of  which  is  a  mark  of  the  other; 
but  no  great  heed  is  paid  here  to  such  distinctions  as  whether 
A  precedes  x,  or  accompanies  it,  or  even  in  reality  succeeds 
it,  provided  it  is  il  that  is  practically  first  taken  note  of 
Thus,  for  instance,  the  red  colour  of  the  strawberry  is  looked 
upon  as  a  sign  of  its  being  both  soft  and  wholesome,  and  no 
essential  distinction  would  be  recognized  between  the  nature  of 
one  of  these  intimations  and  that  of  the  other.  But  redness 
and  softness  are  coexistences,  in  any  natural  sense  of  the  words, 
whilst  wholesomeness  is  entirely  determined  by  the  subsequent 
ocMisequenoes.  So  again  the  dull  haze  of  a  summer  morning 
might  be  taken  as  a  sign  that  it  is  hot  and  will  be  stormy ;  and 
again  no  heed  would  be  taken  to  any  distinction  between  the 
two  intimations.  Or,  if  I  look  out  of  my  window  on  a  summer 
night  and  perceive  that  the  street  is  wet,  I  may  at  once  infer 
that  it  is  cooler  and  has  been  raining.  The  &ct  is,  indeed,  that 
it  is  no  easy  matter  to  distinguish  between  a  sequence  and 
a  coexistence  in  many  cases,  much  of  the  apparent  difference 
turning  upon  the  conventions  of  language,  which  often  have 
a  way  of  regarding  more  or  less  distant  consequences  as  present 
liabilities,  and  giving  them  a  name  as  such.  The  '  wholesome- 
ness' of  the  finit  seems  a  case  in  point  here.  But  even  when  the 
consequences  are  known  to  be  remote,  and  no  attempt  is  made 
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to  ante-date  them  by  our  forms  of  speech,  they  are  popularly 
placed  upon  the  same  footing  with  the  coexistences  so  fiu*  as 
our  spontaneous  inferences  are  concerned. 

Again ;  no  trouble  is  taken  towards  making  any  analysis  of 
the  phenomena  in  order  to  obtain  our  A  and  our  m.  Or  rather, 
to  put  it  more  accurately,  A  and  w,  being  themselves  elements 
which  have  been  detached  from  their  concrete  wholes  by  a  pro- 
cess of  abstraction  and  analysis,  no  trouble  is  taken  to  complete 
their  description  by  enumerating  the  various  other  elements 
with  which  they  were  found  associated.  Take  a  simple  ex- 
ample. I  come  into  a  room  and  feel  that  it  is  very  cold :  on 
enquiring  the  'cause'  I  find  that  the  window  has  been  left 
open.  Here  we  have,  in  customary  logical  parlance,  our  A 
and  our  x,  our  cause  and  effect.  But  it  is  seen  at  once  that 
each  of  these  is  only  one  element  singled  out  from  a  multitude 
of  others  which  accompanied  it.  Besides  the  open  window, 
there  was  the  North  wind,  the  size  of  the  room,  the  exposure  in 
the  right  direction,  perhaps  an  open  door,  amongst  the  positive 
accompaniments ;  and  an  absence  of  fire  amongst  the  negative 
ones.  So  also,  turning  to  the  effect,  in  addition  to  the  coldness 
of  which  we  took  account,  there  was  probably  a  degree  of 
dampness,  of  smoke  or  dirt  fit)m  outside,  and  many  other 
elements  of  which  we  did  not  take  account. 

Now  the  main  characteristic  of  the  popular  view,  as  I 
apprehend  it,  is  just  this ;  that,  where  it  is  dealing  with  such 
cases  as  these,  it  commonly  singles  out  one^  antecedent  and 
one  consequent,  and  regards  them  as  signs  respectively  the  one 
of  the  other.  The  reasons  for  our  confining  ourselves  to  such 
a  limited  selection  as  this  are  not  fiu*  to  seek.  As  regards  the 
omission  from  the  group  of  consequents  of  all  but  the  one 
element,  the  reason  simply  is  that  we  did  not  happen  to  be 
concerned  with  any  but  that  one.  It  was  the  coldness  of  the  room, 
in  the  example  quoted,  not  the  dampness  that  we  had  in  view. 
As  regards  the  omissions  fi^m  the  antecedents  the  explanation 
would  probably  be  one  of  two.  Either  the  neglected  elements 
are  so  obvious  and  so  necessary  that  their  presence  may  be 
taken  for  granted  without  express  mention;  or  they  are  so 

1  We  need  hardly  remind  the  reader  again  of  what  has  been  bo  folly  desoribed 
in  the  last  chapter,  viz.  that  the  oneneu  of  these  elements  is  rendered  such,  for 
the  most  part»  by  onr  regarding  them  and  naming  them  as  a  unity. 
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trtrial  diat,  for  aoything  ikey  are  supposed  to  ocmtribute 
towards  the  resalt,  it  was  considered  that  they  might  be  safely 
rejected. 

As  this  is  the  first  occasion  on  which  we  have  introduced 
the  nae  of  letter-symbols  to  represent  the  various  elements  of 
antecedence  and  axisequence,  a  word  of  caution  as  to  their 
employment  will  be  advisable;  for  experience  shows  that  stu- 
dents may  possess  great  fecility  in  their  manipulation  in  formuljB> 
but  have  very  fidnt  reidization  of  what  sort  of  phenomena  they 
are  intended  to  mark.  Remember  then  that  the  sharp  dis- 
tinctiona  amongst  our  letter-symbols  have  nothing  at  all  closely 
ccHrreeponding  to  them  in  nature.  It  is  very  seldom  indeed  that 
the  actual  phenomena  will  present  so  definite  an  individuality 
even  as  the  open  window  and  open  door  in  our  example  above. 
They  will  often  be  found  to  be  nothing  more  than  modifications 
of  one  and  the  same  substance  or  agency ;  which  we  can  think 
of  and  speak  of  as  distinct  elements,  but  which  cannot  exist 
as  sach. 

In  this  symbolic  usage  groups  consisting  of  a  number  of 
letters  are  commonly  introduced:  we  represent,  for  instance, 
A  BCD  as  being  followed  by  xyzw.  It  is  a  usage  which  will  be 
abundantly  £Euniliar  to  readers  of  Mill  or  Jevons.  Consider  for 
example  what  is  involved  when  we  say  that  in  such  and  such  a 
case  death  was  caused  by  poison.  Here  the  '  death '  is  a  highly 
complex  group  of  elements  reduced  to  a  unity  by  thought 
acting  through  language.  We  symbolize  it  by  w.  Similarly 
with  the  A,  or  the  taking  of  the  poison.  This  being  a  definite 
and  voluntary  act  has  a  slight  degree  more  of  natural  dis- 
tinctiveness about  it,  though,  like  the  death,  its  unity  is  largely 
the  oneation  of  a  mental  synthesis.  This  A  and  this  w  represent 
the  two  elements  which  alone  are  commonly  taken  into  account 
in  the  popular  estimate.  But  each  of  these, — as  we  shall 
pree^itly  see  more  particularly, — was  really  one  of  a  group  of 
elemfflits,  and  the  pair  of  groups  would  commonly  be  symbolized 
by  the  relation  of  ABCD...U>  asyzw....  Now  what  I  want  here 
to  enforce  upon  the  reader  is  the  comparative  artificiality  of 
this  letter  arrangement,  as  compared  with  what  nature  itself  is 
disposed  to  show.  This  ABCD  and  mysw  do  not  stand  side  by 
side,  so  to  say,  like  bottles  in  a  row,  or  like  the  actual  letters 
themselves.     They  do  not  admit,  like  these,  of  separate  removal 
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or  transfer.  For  what  are  they?  They  are  (to  begin  with 
the  second  term  of  the  pair),  the  elements  of  the  consequent; 
such  circumstances  as  the  rapidity  of  the  death,  its  time,  place, 
symptoms,  &c.,  most  of  these  being  inextricably  involved  in 
what  we  call  the  death  itself,  and  only  held  apart  from  it  by  a 
mental  abstraction,  which,  like  the  processes  of  combination, 
acts  through  language.  Similarly  with  the  elements  of  the 
antecedent.  The  B,  C,  D,  here  are  such  circumstances  as  the 
time  and  place  where  the  poison  was  swallowed,  the  state  of 
health  of  the  person,  the  other  food  which  he  took  at  the  time, 
the  remedies  he  adopted  immediately  afterwards,  and  so  forUt 
These  are  not  so  much  given  in  a  group  with  il,  as  in  a  concrete 
whole;  and  we  can  no  more  pick  out  some  of  them,  as  we  do 
letters  in  a  row,  than  we  can  pick  out  the  sweetness  of  the  taste 
of  an  orange  and  leave  that  taste  behind. 

When,  therefore,  we  describe  the  popular  view  as  selecting 
one  element  only  of  the  antecedent  and  consequent,  we  neces- 
sarily imply  a  certain  act  of  abstraction  in  such  a  process.  But 
it  is  one  of  those  abstractions  which  the  primitive  man  can  well 
be  supposed  to  undertake,  for  it  acts  through,  and  is  well  ¥dthin 
the  limits  of,  popular  speech. 

II.  Now  it  is  just  this  popular  view  from  which  the  logician 
starts ;  but  he  proceeds  to  trim  it  into  better  shape,  so  as  to 
render  it  sufficiently  explicit  and  accurate  to  serve  his  purpose. 
In  the  first  place  he  rejects  altogether  the  coexistences,  and 
confines  himself  to  sequences;  a  limitation,  the  groimds  and 
justification  of  which  will  occupy  our  attention  in  the  ensuing 
chapter.  And  as  regards  the  sequences  he  insists  upon  various 
refinements  of  which  the  two  following  seem  to  be  the  most  im- 
portant:— (1)  enumeration  of  ail  the  various  elements  which 
comprise  the  antecedent  or  cause,  or  at  least  all  which  can 
possibly  be  considered  relevant;  (2)  adherence  to  closeness  of 
sequence,  that  is,  to  the  comparative  immediateness  of  the 
cause  and  e£fect.  These  improvements  represent  such  an 
important  advance  upon  the  rude  popular  view,  and  are  so 
intimately  connected  with  the  received  methods  of  Inductive 
enquiry,  that  we  must  examine  them  in  some  detail. 

(1)  We  need  hardly  remind  readers  of  Mill  of  the  importance 
which  he  attaches  to  the  enumeration  of  all  the  elements  of 
the  antecedent.     It  forms  the  staple  of  his  exposition  of  the 


n]  SEQUENCES.  57 

c&uBal  relatioiL  He  criticizes  at  considerable  length  the  ca- 
pricioos  way  in  which  the  popular  estimate  picks  ont  some 
one  circumstance,  and  regards  this  as  the  cause,  or  at  least 
calls  it  so.  For  logical  purposes  the  criticism  is  quite  sound, 
but  there  is  nevertheless  some  method  in  the  seeming  caprice. 
The  great  object  of  speech  is  to  convey  our  meaning  with  the 
least  trouble,  and  where  anything  can  be  reasonably  taken  for 
granted,  we  are  naturally  apt  to  omit  the  direct  statement  of 
itw  If  some  of  the  antecedents  can  be  thus  taken  for  granted, 
we  naturally  incline  to  omit  any  reference  to  them.  Moreover 
it  most  be  remembered  that  the  popular  interest  centres,  not 
in  speculation,  but  in  practice.  The  reason  why  we  look  out 
for  a  cause  is  not  to  gratify  any  feeling  of  curiosity,  at  least 
not  primarily,  but  because  we  want  to  produce  some  particular 
effectt  Hence  every  element  which  can  commonly  be  trusted 
to  supply  itself  gives  us  no  anxiety,  and  comes  to  slip  out  of 
our  description  of  the  producing  circumstances. 

Useful  as  it  once  was  to  insist  upon  the  insufficiency  of  this 
popular  makeshift  for  a  true  cause,  it  seems  needless  to  dwell 
longer  here  upon  the  mere  &ct  that  accurate  reasoning  stands 
in  need  of  something  more  than  this.  If  we  are  to  make  sure 
of  producing  or  inferring  any  particular  effect,  we  must  clearly 
make  a  point  of  requiring  that  all  the  elements  of  the  ante- 
cedent are  present,  whatever  may  be  the  various  names, — such 
as  condition,  occasion,  part-cause,  &c. — which  they  may  assume 
in  the  popular  vocabulary. 

(2)  The  second  modification  of  the  popular  view  will  need 
closer  attention.  It  consists,  if  one  may  be  allowed  the  ex- 
pression, in  screwing  up  the  cause  and  the  effect  into  close 
juxtaposition;  that  is,  in  insisting  that  the  sequence  shall  be 
as  nearly  as  possible  an  immediate  one.  This  is  a  decided 
departure  firom  the  plain  man's  way  of  thinking.  Not  only 
does  he  not  feel  any  inducement  to  crowd  up  his  cause  and 
his  effect ;  he  would,  on  the  contrary,  find  such  a  juxtaposition 
highly  inconvenient  for  his  purposes.  What  he  desires  is  some 
power  of  prevision,  in  order  that  he  may  take  means  to  avoid 
the  evil  and  secure  the  good.  With  such  an  end  in  view  it  is 
clear  that  too  close  an  approximation  between  the  antecedent 
and  consequent  would  not  serve  his  purpose,  for  it  would  not 
give  him  any  view  ahead. 
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The  object, — bo  fiff  as  speculative  purposes  are  oonoemed, — 
of  securing  this  close  approximation  between  the  elements  of 
the  sequence,  is  obvious.  It  is  done  simply  in  order  to  secure 
perfect  regularity.  A  remote  sequence  can  never  be  a  certain 
one.  This  is  one  of  the  many  points  in  which  our  common 
metaphors  are  apt  to  mislead.  For  instance,  the  stock 
illustration  in  Causation  is  that  of  a  chain  where  link  succeeds 
link  in  endless  succession.  Amongst  several  other  misleading 
associations  connected  with  this  metaphor  there  seems  to  be 
that  of  certainty  irrespective  of  remoteness.  Get  a  grip  at  any 
point  of  the  chain,  and,  when  you  give  a  pull,  all  the  rest  will 
be  in  tension.  But  no  security  of  hold  at  any  point  of  what  is 
commonly  called  '  a  chain  of  causation '  will  give  us  certainty  of 
control  of  more  than  a  very  short  length  beyond  the  link  which 
we  have  in  our  hands. 

The  fact  is  that,  in  respect  of  these  two  logical  amendments 
of  the  doctrine,  the  second  is  intimately  connected  with  the 
first.  The  real  reason  why  we  are  obliged  to  curtail  the 
sequence  consists  in  the  fact  that  we  cannot  practically  attempt 
to  secure  all  the  elements  which  constitute  the  antecedent. 
This  is  a  point  which  must  be  emphatically  insisted  upon,  since 
it  brings  into  clear  light  the  still  essentially  practical  aspect 
of  this  stage  of  causal  discrimination,  in  spite  of  the  decided 
advance  which  it  presents  beyond  the  first  or  merely  popular 
view.  We  may  talk,— as  Mill  and  others  do, — about  introducing 
all  the  antecedents,  but  this  must  be  understood  in  a  conven- 
tional sense.  What  we  really  do  is  to  confine  ourselves  not 
merely  to  the  elements  which  we  know  to  be  relevant, — ^itself 
a  rather  considerable  limitation, — but  amongst  these  we  con- 
fine ourselves  to  those  which  we  regard  as  of  sufficient  impor- 
tance. Were  it  not  for  this  limitation,  as  will  come  out  more 
plainly  presently  when  we  proceed  to  discuss  the  third  or  final 
development  of  the  doctrine  of  Causation,  we  should  not  be 
able  to  secure  that  repetition  of  occurrence  which  we  require 
in  order  to  apply  the  sequence  we  have  noticed  in  the  past 
to  some  new  instance  in  the  future.  No  two  objects  or  events 
in  Nature  are  alike  in  all  their  details,  and  therefore  if  we 
want  to  secure  repetition  we  must  submit  to  let  go  some  of 
the  characteristics.  In  other  words,  we  consent  to  omit  what 
may  be  called  the  trifling  or  individualizing  circumstances  in 


II]  SEQUKNOia  59 

our  antecedent  in  order  to  let  it  get  a  fair  opportnnity  of 
repeated  oocurrence.  For  practical  purposes  there  is  no  harm 
in  our  doing  this,  because  we  really  mean  nothing  else  by  a 
trifling  circumstance  here  but  such  a  one  as  will  not  soon 
devek^  into  proportions  which  would  force  us  to  take  account 
of  it. 

Hence  then  the  necessity  of  making  our  causal  sequence  a 
tolerably  close  one.  This,  or  some  equivalent  resource,  is  the 
only  means  we  have  of  making  the  sequence  at  once  prac- 
tically convenient  and  reasonably  trustworthy.  Under  this 
safeguard  we  may  safely  proceed  to  omit  from  considera- 
tion, as  mere  accidents  of  no  account,  many  circumstances 
which,  if  let  alone,  would  develop  before  long  into  rather 
formidable  dimensions'. 

The  wide  prevalence  of  this  particular  view  of  the  Causal 
relation — not  merely  in  our  sjrstems  of  Inductive  Logic,  but  also 
in  the  field  of  popular  Science,  and  in  the  more  careful  proce- 
dure of  common  life — makes  it  extremely  important  to  under- 
stand what  exactly  it  asserts,  upon  what  conventions  it  rests, 
and  what  stage  of  analjrsis  it  represents.  So  far  as  the  recent 
succession  of  English  thinkers  is  concerned  we  might  give  it 
the  clumsy  designation  of  the  Brown-Herschel-Mill  view,  on  the 
ground  that  its  effective  popularization  is  mainly  due  to  these 
anthora  Brown  first  formulated  it  almost  in  the  words  adopted 
by  Mill;  Herschel  showed  its  significance  and  value  by  the 
rules  for  scientific  discovery  which  he  laid  down  in  his  Dis- 
course ;  whilst  Mill  reduced  these  rules  into  more  precise  logical 
form,  and  provided  them  with  the  technical  designations  which 
have  made  the  Four  Methods  universally  familiar  to  all  students 
of  Logic.  We  will  proceed  to  analyse  this  view  somewhat 
more  minutely. 

Recur  for  a  minute  to  the  example  of  poison  followed  by 

^  I  find  some  help  here,  myself,  bj  drawing  an  analogy  between  the  physical 
step  of  advancing  from  one  group  of  phenomena  (the  caase)  to  the  next 
proximate  group  of  phenomena  (the  effect),  and  the  purely  mathematical  step 
of  adTandng  from  the  expression  f{x)iof{x-^h).  When  we  introduce  only 
one  term  into  the  expansion  of  the  latter,  we  must  make  the  step  a  very  slight 
one ;  i.e.  we  must  make  h  veiy  small.  As  more  terms  are  introduced,  the  step 
can  be  made  a  little  longer,  with  equal  accuracy  of  result.  But  in  order  to 
■eenre  absolute  accuracy,  every  term  must  be  introduced  (including  the 
rtmainder),  and  this  is  equivalent  in  its  results  to  practical  inutility. 


60  THE  FOUNDATIONS  OF  LOGIC.  [CH. 

death.  We  saw  that  what  the  rude  thinker  does  is  just  to 
confine  his  attention  to  these  two  elements;  and  he  is  so  &r 
right,  because,  in  the  great  majority  of  the  cases  with  which  he 
is  likely  to  be  concerned,  the  recurrence  of  that  one  element  in 
the  antecedent  will  be  followed  by  that  of  the  corresponding 
one  in  the  consequent.  But  here  step  in  the  advocates  of 
Science  and  Logic.  They  insist  upon  all  the  antecedents  being 
included,  instead  of  one  only,  viz.  the  poison;  a  condition  how- 
ever which  is  found  on  critical  cross-examination  to  reduce 
itself  to  the  claim  that  we  are  to  take  account  of  all  the  impor- 
tant and  relevant  circumstances.  That  is,  when  we  observe  any 
particular  event,  such  as  the  death  in  question,  we  now  consider 
that  in  order  to  determine  the  invariable  antecedent,  and  there- 
fore indication  of  death,  it  is  by  no  means  sufficient  to  take 
one  element  only,  but  that  we  ought  to  have  regard  to  the 
presence  of  a  certain  group  of  elements.  So  much  is  necessary; 
but  so  much  is  also  considered  sufficient.  That  is,  whenever 
we  have  secured  the  group  in  question,  we  feel  confident  that 
the  event  (the  effect  desired)  will  invariably  follow. 

All  this  may  be  conveniently  represented  symbolically,  by 
employing  letters  to  stand  for  the  causes  and  effects.  Thus  for 
the  effect  we  may  put  a  single  letter  (as  we  did  before),  say  x, 
because  we  still  continue  to  take  account  of  only  one  element 
here,  but  for  the  cause  we  should  do  well  to  employ  a  plurality 

of  letters.     Suppose  we  take  ABGDEF. for  the  purpose, 

the  dots  being  intended  to  indicate  that  no  enumeration  can 
ever  be  really  complete.  Now  what  the  view  of  Causation  at 
present  under  discussion  assumes  is  that  some  selection  from 
the  above,  say  ABC,  will  be  invariably  followed  by  x;  in  other 
words  wherever  this  selection  recurs  w  will  recur  also,  whether 
or  not  D,  E,  F  are  found  there  as  well.  The  relation  may  be 
expressed  thus : — 


ABGDEF...  ABCDEQ...  ABCEHK. 


XXX 

Here  the  letters  -D,  E,  F,  G,  H,  K,  represent  antecedent  ele- 
ments sufficiently  important  to  deserve  careful  attention,  though 
not  relatively  effective  for  the  particular  purpose  in  hand; 
that  is,  not  effective  in  producing  x.  The  dots  may  be  taken  to 
indicate  that  in  addition  to  these  important  elements  there  are 
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always  an  altogether  indefinite  number  of  trivial  circamstances 
just  powerful  enough  to  act  as  individualizing  agencies,  and  so 
to  secure  a  number  of  repetitions,  but  which  common  sense 
assures  us  may  be  neglected  for  all  practical  purposes. 

In  this  sj^oaboUc  notation  I  have  departed  slightly  fix>m  the 
usual  fornL  Most  of  the  common  text-books^  follow  Mill  in 
representing  the  relation  of  the  antecedent  to  the  consequent 
thus: — 

ABCD  ACDE  AEFG 

a  a  a 

It  seems  to  me  that  this  plan  is  apt  to  mislead  by  its  sugges- 
tion of  a  simplicity,  and  a  readiness  to  adapt  herself  to  our 
wants,  on  the  part  of  Nature,  which  she  is  far  from  displaying. 
For  one  thing  since  we  recognize,  and  in  fact  declare,  that  the 
cause  is  always  composed  of  a  group  of  elements,  it  seems  better 
to  indicate  this  by  employing  a  plurality  of  letters  (ABC). 
(The  constant  antecedent,  as  I  have  represented  it,  is  of  course 
ABC;  in  the  other  notation  it  is  ii  alone.)  Another  defect  in 
the  customary  rendering  is  that  the  employment  of  correspond- 
ing letters  in  the  members  of  the  sequence, — capital  letters  in 
the  one  and  small  letters  in  the  other, — almost  inevitably  puts 
^e  b^^inner  on  a  wrong  track.  It  suggests  a  sort  of  appro- 
priation of  a  limited  number  of  distinctly  separate  causes  to  a 
corresponding  number  of  distinct  effects,  each  to  each,  so  that 
our  only  task  is  that  of  sorting  them  aright.  Now  it  will  be 
shown  in  a  future  chapter  that  it  is  quite  possible  to  devise 
exmnples  in  which  this  happy  appropriation  really  is  found  to 
exist,  and  it  will  be  highly  convenient  to  examine  some  such 
example  if  only  for  the  sake  of  contrast.  But  it  must  be 
remembered  that  such  suitability  is  very  artificial.  Nature 
commonly  presents  us  with  nothing  in  the  least  resembling 
this;  and  it  therefore  seems  to  me  better  to  represent  the 
effect,  or  elements  of  the  effect,  by  letters  showing  no  sugges- 
tion or  intimation  of  apportionment  to  such  and  such  parts  of 
the  aggr^;ate  cause. 

As  nearly  the  whole  procedure  and  nomenclature  now 
fiimiliar  to  students  of  Inductive  Logic  spring  from  this  view 

1  E.g.  The  Method  of  Agreement,  as  represented  by  Fowler  [IndwHve  Logic) 
and  bgr  Jerona  {Fawdliar  LestOTu), 
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of  Causabion,  it  is  well  to  direct  the  reader's  attention  pro- 
minently to  certain  oonsequencee  of  it.  They  are  partly 
theoretical,  and  partly  affect  the  practical  rules  of  ]jiducti<»i 
commonly  laid  down. 

The  first  of  these  consequences  is  the  doctrine  of  what  is 
commonly  called  the  Plurality  of  Causes ;  the  doctrine,  that  is, 
that  a  given  effect  may  be  equally  brought  about  by  a  variety 
of  different  causes,  whereas  the  assignment  of  a  cause 
necessarily  determines  the  effect.  This  may  need  a  moment's 
explsoiation,  since  the  symbolic  representation  on  the  preceding 
page  does  not  seem  in  any  way  to  suggest  it.  This  is  true, 
because  we  were  not  intending  there  to  illustrate  the  working 
of  any  but  a  single  cause.  What  is  here  meant  is  that  although 
in  that  particular  group  of  instances  ABC  was  present  all 
through,  as  antecedent  to  w,  this  is  no  hax  to  a  quite  distinct 
antecedent  being  present  in  other  groups  of  instances.  On  a 
second  set  of  occasions  we  may  find  a?  preceded  by  PQR ;  on  a 
third  by  UVW;  and  so  on.  It  is  essential  in  every  case  that 
when  we  have  one  of  these  alternative  causes  we  must 
necessarily  find  it  followed  by  so ;  but  there  is  no  necessity  that 
when  we  have  x  it  should  have  been  preceded  by  one  rather 
than  the  other  of  these  alternatives,  for  any  one  of  them  will 
answer  the  purpose. 

This  striking  difference  in  the  character  respectively  of  our 
causes  and  of  our  effects  deserves  notice,  since  it  is  generally 
accepted  rather  too  much  as  a  matter  of  course.  Yet  it  might 
well  suggest  hesitation  to  those  who  take  no  other  view  of 
Causation  than  what  we  may  call  the  phenomenal  one.  How 
can  a  mere  time  relation  result  in  such  a  difference  as  this, 
according  as  we  look  at  it  fix)m  before  or  firom  behind  ?  So 
long  as  '  efficiency '  was  admitted  as  a  dominant  element  in  the 
relation  of  cause  and  effect,  it  might  seem  not  unreasonable  to 
allow  an  essential  distinction  between  the  active  and  the  passive 
constituent.  Now  however  that  we  regard  the  relation  as  one 
of  sequence  only,  it  may  well  be  asked  why  it  should  not  be  a 
strictly  reciprocal  relation. 

The  answer  is  not  far  to  seek.  The  difference  between  the 
cause  and  the  effect  which  produces  this  difference  in  their 
mutual  relations,  is  not  one  which  lies  in  the  facts  but  arises 
purely  in  our  way  of  looking  at  those  facts.    Though  it  is  quite 
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true  that  the  rriaHon  between  Cause  and  Effect  is  merely  one 
of  time,  yet  theee  two  elements  themselves  are  determined  with 
a  very  different  degree  of  rigour  respectively.  Here  again  we 
may  revert  for  a  moment  to  the  rude  popular  view.  This,  as 
we  saw,  picked  out  one  element  only  on  each  side,  an  A  and  an 
X,  and  considered  these  to  be  Cause  and  Effect  Science  then 
stepped  in  to  mend  matters,  and  determined  the  cause  more 
narrowly  by  the  inclusion  of  all  the  important  elements;  in- 
sisting in  fact  upon  ABC  instead  of  A  alone.  But  it  did  not 
show  the  same  determination  when  dealing  with  the  effect.  It 
just  left  that  alone,  instead  of  also  combining  with  it  some  other 
regular  afisociates,  such  as  yzw. 

The  grounds  of  this  difference  in  our  estimate  and  treatment 
ci  the  members  of  the  causal  relation  will  be  examined  almost 
immediately.  At  present  I  only  wish  to  call  attention  to  the 
ikcty  as  it  is  entirely  upon  this  that  the  possibility  of  Plurality 
of  Causes  depends.  Had  we  been  equally  exhaustive  in  our 
enumeration  of  the  constituent  elements  in  the  aggregate  effect 
as  we  were  in  those  of  the  cause,  no  such  plurality  would  have 
been  possible.  Each  fresh  element  included  among  the 
consequents  excludes  some  of  the  alternative  possibilities  of 
causation,  and  the  inclusion  of  all  would  rigidly  confine  us  to 
one  cause  only. 

Any  simple  example  will  serve  to  show  this.  We  say,  for 
instance,  that  death  may  be  brought  about  in  a  variety  of 
diff^ent  ways,  and  we  call  all  these  wajrs  '  causes ',  and  thence 
deduce  the  doctrine  of  Plurality  of  Causes.  The  death  may  be 
produced  by  suicide,  in  any  particular  case;  by  disease,  and  that 
of  various  different  kinds;  by  murder;  and  so  forth.  But  all 
these  alternative  suppositions  are  only  rendered  possible,  because 
the  '  death '  is  a  single  element  in  the  sense  above  described, 
Uiat  is«  it  has  be^i  abstracted  fix)m  a  number  of  other  charac- 
terizing circumstances.  Had  we  introduced  these  other  elements 
or  characterizing  circumstances,  only  one  of  the  possible  causes 
would  have  been  admissible.  The  condition  of  the  organs 
would  have  precluded  such  and  such  a  form  of  disease ;  the 
posititHi  of  the  body  and  the  nature  of  the  wounds  would  have 
precluded  the  alternative  of  suicide;  and  so  on  with  each 
alternative  in  turn.  So  clearly  is  all  this  recognized  whenever 
it  becomes  important  to  take  it  into  consideration,  that  the 
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whole  procedure  in  a  trial  for  murder,  or  in  any  coroner's  court, 
rests  upon  the  assumption  that  if  we  are  particular  enough  in 
our  assignment  of  the  effect  there  is  no  possibility  left  open  for 
any  plurality  of  causes. 

It  seems  clear  therefore  that  the  difference  in  question  arises 
out  of  a  difference  of  treatment  or  definition,  rather  than  out  of 
one  of  fact.  But  this  only  throws  us  back  a  short  step.  It 
still  leaves  us  to  face  the  very  pertinent  enquiry  why  this 
difference  of  definition  should  have  come  to  pass.  The  answer 
to  this  enquiry,  I  am  convinced,  can  only  be  found  in  the 
essentially  practical  character  still  retained  by  the  view  of 
Causation  corresponding  to  the  stage  now  under  review. 

Common  Language,  it  must  be  remembered, — and  therefore 
to  a  great  extent  our  definitions,  when  we  are  dealing  with  old 
terms  and  popular  conceptions :  in  fact  our  whole  spontaneous 
way  of  viewing  nature, — has  come  down  to  us  boxn  immemorial 
antiquity.  The  logician  only  takes  a  term  in  hand  ages  after  it 
has  been  more  or  less  consistently  used  by  rude  thinkers  and 
actors,  and  he  therefore  finds  a  great  deal  of  old  association 
clustering  inevitably  about  it.  Now  how  would  the  con- 
ception of  a  cause,  in  so  &r  as  its  regularity  of  agency  is 
concerned, — and  this  characteristic  we  know/  though  not 
explicitly  stated  by  the  logicians,  must  always  have  been 
tacitly  accepted, — ^be  likely  first  to  arise  ?  Surely  in  the  way 
of  practice  rather  than  in  that  of  speculation,  and  therefore 
with  an  eye  to  the  future  rather  than  to  the  past.  What  the 
savage  mostly  wants  to  do  is  to  produce  something  or  to 
avert  something,  not  to  account  for  a  thing  which  has  already 
happened.  What  interests  him  is  to  know  how  to  kill  somebody, 
not  to  know  how  somebody  has  been  killed.  Of  course  the  past 
must  interest  him  to  some  extent,  because  what  has  happened 
once  may  happen  again,  but  this  is  a  comparatively  indirect 
or  remote  reference.  What  holds  good  of  the  savage  does  so 
also,  though  to  a  somewhat  less  extent,  of  the  great  majority  of 
ordinary  people :  the  explanation  of  the  past  will  naturally  be 
far  subordinate  in  interest  to  the  prediction  of  the  fiiture. 

Now  these  are  just  the  conditions  which  we  find  displayed 
in  the  popular  view  of  Causation.  When  we  want  to  explain  a 
ioct  an  offer  of  several  alternative  solutions  affords  very  little 
help ;  but  when  we  want  to  produce  a  fSeu!t  a  corresponding 
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redundancy  of  modes  of  procedure,  so  far  from  being  a  hindrance, 
is  a  distinct  advantage.  The  modern  scientific  student  of  early 
culture  vexes  his  mind  to  ascertain  in  which  of  various  possible 
ways  fire  was  first  discovered  or  produced  by  man ;  whether  by 
lightning,  by  friction  of  boughs  of  trees,  by  sparks  from  flint 
chips,  or  so  forth.  This  attitude  is  quite  correct  from  the 
standpoint  of  speculation*  But  for  those  whose  only  care  was 
how  to  make  a  fire  when  they  wanted  it,  such  plurality  of  causes 
was  all  in  their  favour.  Hence,  we  may  assume,  the  antiquity 
and  persistency  of  that  view  of  Causation,— or  rather  of  the 
physical  relations  to  which  we  of  the  later  times  give  that 
name, — which  leads  as  a  consequence  to  the  very  different 
treatment  respectively  of  causes  and  of  effects.  The  inductive 
logician  does  not  even  attempt  to  alter  his  formulae  so  as  to 
remove  this  diversity;  he  contents  himself  with  setting  it 
aside  in  individual  cases,  namely  when  he  is  dealing  with 
explanation  rather  than  with  practice. 

We  may,  for  convenience  of  illustration,  slightly  vary  the 
statement  of  our  position  at  this  stage.  Remembering  that  the 
possible  additional  elements  of  the  effect  and  of  the  cause, — 
those  namely  which  are  symbolically  expressed  by  y,  z,  w,  in  the 
former,  and  by  D,  E,  F,  0,  in  the  latter, — are  generally  not 
distinct  objects  or  events,  but  are  qualifications  or  modifications 
inextricably  involved  with  x  and  A,  we  may  phrase  it  as  followa 
What  not  only  the  savage,  but  also  the  practical  man  mostly 
want,  is  a  general  result,  say  the  death  of  an  enemy.  It  does  not 
matter  whether  the  symptoms,  i.e.  the  qualifying  circumstfimces, 
are  those  attendant  on  poison,  on  a  blow  from  a  club,  or  on 
witchcraft,  provided  the  death  is  brought  about :  but  they  do 
desire  certainty  of  attainment  in  respect  of  this  general  result. 
This  attitude  of  mind  towards  the  phenomena  is  best  attained 
by  generalizing  the  effect  and  particularizing  the  cause  ;  that  is, 
by  confining  the  attention  to  x  only  in  the  former,  and  by 
insisting  upon  the  introduction  of  B,  E,  Fy  G,  &c.  in  the  latter. 

DDE.  We  now  proceed  to  discuss  the  final  stage,  that  namely, 
where  speculative  interest  has  got  the  upper  hand,  and  is 
prompting  us  to  decide,  with  full  accuracy  and  perfect  in- 
difference, in  all  directions,  past  as  well  as  future.  We  must  see 
what  such  a  determination  as  this  will  lead  us  to. 

(1)  The  first  thing  we  should  here  proceed  to  do  would  be 
V.  5 
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to  introduce  all  the  elements,  both  those  which  are  antecedent 
and  those  which  are  consequent,  in  the  strictest  and  completest 
way  possible.  Begin  with  the  latter,  as  they  stand  most  in 
need  of  the  improvement  in  this  direction.  Suppose  we  really 
were  to  insist  on  being  as  precise  in  our  demands  about 
these  as  we  were  in  our  demands  about  the  others,  we 
should  at  once  do  away  with  the  Plurality  of  Causes.  We 
should  in  &ct  adopt  permanently  the  attitude  which  we  find  it 
convenient  to  adopt  occasionally,  as  when  it  happens  to  become 
important  for  us  to  single  out  one  particular  cause  amongst  the 
possible  alternatives.  We  saw  that  this  is  actually  the  case  in 
matters  of  such  strong  practical  importance  as  a  judicial  enquiry 
about  an  observed  case  of  death.  Having  done  this,  the  relation 
would  of  course  become,  to  whatever  degree  of  precision  we  had 
attained,  reciprocal ;  that  is,  given  either  the  cause  or  the  effect 
the  other  would  be  unambiguously  determined.  We  should 
have  fully  recognized,  and  attained  to,  that  complete  indifference 
towards  mere  time-relation  which  any  doctrine  about  sequences 
pure  and  simple  ought  properly  to  exhibit.  Our  attitude 
towards  the  past  and  the  future  would  then  be  similar,  for 
speculative  considerations  would  have  taken  the  place  of  those 
which  are  mainly  practical. 

But  here,  as  elsewhere,  a  reform  once  started  is  not  so  easily 
stopped  at  its  first  halting  place.  We  began  by  speaking  of 
including  *  all '  the  antecedents,  but  we  soon  perceive  that  in 
doing  so  we  were  speaking  in  a  rather  loose  way.  Practically 
we  always  omit  a  quantity  of  determining  elements  solely  on 
the  ground  of  their  comparative  insignificance.  Take  such 
a  simple  example  as  that  of  dropping  a  stone  to  the  ground. 
We  say,  in  accordance  with  the  common  expression  of  the 
causal  relation,  that  if  the  stone  be  dropped  again  just  as  it  was 
before,  it  will  fall  on  the  same  spot.  True;  and  for  most 
practical  purposes  the  thing  can  be  done  readily  enough ;  but 
if  perfect  quantitative  accuracy  were  required  we  should  soon 
find  that  we  had  undertaken  an  impossible  task.  The  stone 
must  be  held  in  exactly  the  same  position  as  before,  for  the 
fiiction  of  the  air  influences  its  fall ;  it  must  be  dropped  from 
exactly  the  same  height  and  over  the  same  spot  on  the  floor ; 
the  atmospheric  currents,  nay  the  very  temperature  of  the  air, 
must  remain  unchanged;  and  so  on  indefinitely  with  further 
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dranands,  directly  those  already  formulated  were  assumed  to 
be  satisfied. 

If  it  be  urged  that  all  this  is  merely  useless  subtlety,  the 
retort  is  simple  and  conclusive;  namely  that  untold  millions 
of  pounds  have  changed  hands  in  consequence  of  just  these 
coiulitions  of  things.  It  is  simply  because  we  cannot  perform 
the  same  action  over  again,  or  calculate  how  far  we  shall  fall 
short  of  doing  so,  even  when  our  instrument  in  hand  is  purposely 
made  of  as  accurate  a  shape  as  possible,  that  the  roulette  and 
die  can  be  employed  for  gambling  purposes.  So  impossible  is 
it  found  to  spin  a  top  twice  with  the  same  velocity,  or  to 
discharge  a  cube  twice  from  the  same  position,  that  the  fanatics 
of  the  gaming  table  never  attempt  to  predict  results  from  this 
side,  but  put  their  trust  in  appeals  to  statistics  and  other 
considerations. 

(2)  Here  comes  in  a  second  requirement,  namely  that  of 
making  our  sequence  an  immediate  one.  As  was  shown  some 
pages  back,  these  two  requirements  are  closely  connected 
together;  and  just  in  proportion  as  we  have  enhanced  the 
standard  of  our  demands  about  the  one,  so  are  we  forced  to 
be  scrupulous  about  the  other.  That  is,  if  we  will  insist  upon 
trying  to  evaluate  every  element  on  both  sides  of  our  sequence, 
we  shall  find  ourselves  obliged  to  help  out  this  attempt  by 
screwing  up,  so  to  say,  the  two  components  of  this  sequence, — 
the  so-called  antecedent  and  consequent, — into  close  contact 
with  each  other. 

What  is  meant  by  this  requirement  may  be  made  clearer 
by  a  slightly  different  mode  of  statement.  Conceive  that  there 
were  grsmted  to  any  one  the  right  of  unlimited  demand  in 
respect  of  all  the  details  of  the  antecedent  We  must  still 
insist  that  no  enumeration  of  the  elements,  and  no  accuracy  in 
determining  them,  possible  to  a  finite  mind,  could  start  him  so 
precisely  on  the  same  track  a  second  time  that  he  could  hope 
to  remain  on  it  permanently.  He  will  infallibly  deviate  fit)m  it 
sooner  or  later :  and  any  deviation,  however  minute,  will  serve 
as  a  basis  for  disturbing  agencies  to  work  upon  which  will  soon 
aggravate  the  departure  into  sensible  magnitude.  Hence  the 
necessity,  if  the  sequence  is  to  be  repeated  twice  over,  that  we 
diould  limit  ourselves  to  a  close  proximity  between  antecedent 
and  consequent.     It  is  as  with  rifle  firing.     Fix  the  gun  in  a 

5—2 
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rigid  rest,  and  do  what  we  will  by  appeal  to  all  chemical  and 
mechanical  resources  to  secure  precise  repetition  of  charge 
and  position,  we  nevertheless  know  that  there  will  be  a 
perceptible  deviation  between  the  tracks  of  the  two  bullets. 
We  could  not  insure  hitting  precisely  the  same  spot  twice 
unless  we  placed  the  target  close  against  the  muzzle  of  the  gun. 

The  outcome  of  all  this  would  seem  to  be  an  account  of  the 
Law  of  Causation  which  might  be  formulated  in  the  following 
definition : — Given  that  in  any  two  instances  the  precise  sum- 
total  of  antecedents  recurs,  so  will  the  sum-total  of  immediate 
consequents ;  and  conversely. 

There  seems  some  interest  in  working  out  this  view  a  little 
more  in  detail,  both  as  regards  its  significance  and  the  conse- 
quences to  which  its  acceptance  leads  us.  As  regards  the 
former  there  are,  it  seems,  two  interpretations  open  to  us  which 
are, — we  cannot  so  much  say  reasonable,  as  self-consistent. 

(1)  For  one  thing  we  may  really  stand  to  our  terms,  and 
insist  that  we  do  mean  all  the  antecedent  elements,  stopping 
short  at  no  degree  either  of  minuteness  or  remoteness  provided 
any  physical  connection  really  exists.  Are  we,  for  instance, 
entitled  to  claim  that  the  moon  and  stars  shall  be  in  the  same 
position  when  we  drop  the  stone  a  second  time?  Certainly, 
if  we  like  it.  We  have  shown  above  that  it  is  veiy  hard 
to  say  how  fer  in  this  direction  even  practical  considerations, 
as  illustrated  in  gambling,  would  allow  us  to  go;  whilst  our 
theoretic  warrant,  if  we  appeal  to  the  Law  of  Gravitation,  is 
indisputable.  Our  Causal  relation  then  becomes  a  fine  broad 
one.  It  is  that  suggested  by  Mansel  in  his  Prolegomena  Logica 
(p.  71),  but  held  long  before,  we  are  told,  by  a  Mr  Muddle 
{Peter  Simple,  ch.  xii.).  We  say,  on  this  assumption,  that  if 
ever,  or  whenever,  the  position,  course,  and  details  of  the  whole 
Universe  are  repeated  at  any  point,  they  will  necessarily  be 
repeated  at  every  other  succeeding  point.  As  a  consequence 
this  would  involve  the  theory  of  an  endlessly  recurring  cycle, 
after  the  fashion  of  a  circulating  decimal,  whatever  the  length 
of  its  period  might  be. 

We  need  hardly  pause  to  examine  this ;  but  in  passing  by 
it  we  may  just  remark  that,  even  if  it  were  true,  there  seems 
some  diflSculty  in  showing  how  we  could  know  it  to  be  so, 
unless  the  succession  had  been  absolutely  eternal  k  parte  ante. 
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For  the  knowledge  that  there  had  been  a  cycle  before  them 
oonld  not  be  granted  to  any  of  those  in  the  first  cycle;  for 
there  had  been  none  such :  nor  therefore  to  any  of  those  in  the 
cycles  which  follow  them ;  for  all  8u*e  to  be  exactly  alike. 

(2)  There  is  however  another  interpretation,  slightly  more 
reasonable  than  the  above,  which  might  yet  admit  of  being 
called,  in  a  mathematical  sense  of  the  term,  perfectly  accurate. 
Suppose  that  we  do  not  claim  to  include  actually  all  the  ante- 
cedents which  an  appeal  to  nature,  far  and  near,  could  bring 
nnder  observation,  but  confine  ourselves  to  such  as  lie  at  hand, 
only  insisting  upon  reasonable  scientific  accuracy  in  their  esti- 
mation :  does  the  Law  still  give  any  information  ?  It  does,  but 
only  in  case  we  now  confine  ourselves  by  a  restriction  which  we 
were  able  just  above  to  dispense  with,  viz.  the  rigidly  proximate 
character  of  the  sequence.  Under  this  restriction  we  can,  of 
course,  only  secure  the  initial  tendency.  That  is,  knowing 
how  events  are  standing  at  some  assigned  moment,  we  know 
in  what  way  they  will  start,  from  that  moment  onwards.  That 
affords  us,  remember,  no  accurate  information  as  to  the  state 
of  things  at  any  point  which  lies  a  finite  distance  off;  it  only 
indicates  how  things  begin  indefinitely  close  to  their  starting 
placed 

Here  then  are  two  modifications  of  that  view  of  Causation 
which  is  the  final  outcome  of  the  assumption  that  it  is  to 
express  regularity  of  sequence.  They  follow  from  a  rigid 
interpretation  of  that  assumption.  Owing  to  the  comparative 
looseness  with  which  logicians  and  metaphysicians  are  too  often 
in  the  habit  of  realizing  the  significance  of  really  '  necessary 
sequence'  when  applied  to  the  phenomena,  it  becomes  important 
to  work  out  some  of  its  consequences. 

For  one  thing  then,  it  need  hardly  be  pointed  out  that 
no  such  view  of  Causation  could  be  of  any  practical  utility. 

>  The  distinctioo  wiU  be  familiar  enough  to  every  mathematician.  Suppose 
we  have  an  ordinate  y  explicitly  given  in  terms  of  a  series  of  powers  or  other 
fionctions  of  the  abscissa  x.  We  know  that  if  we  could  take  account  of  the  whole 
eeries,  directly  or  in  any  expression  which  summed  it  all  up,  we  should  have  a 
precise  evaluation  of  y  throughout  its  whole  course.  If  however,  for  simplicity, 
we  take  account  of  only  two  or  three  terms  of  the  series  we  can  still  do  some- 
thing to  determine  y,  but  with  this  difference ;— that  we  now  only  know  with 
aeeunwy  its  Initial  values.  That  is,  we  only  know  how  the  curve  traced  out  by 
the  extremity  of  the  ordinate  y  will  start. 
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This  is  obvious  in  the  former  of  the  above  two  modifications,  for 
a  doctrine  pitched  on  such  a  monstrous  scale  never  could  be 
appealed  to  by  any  finite  mind,  and  would  be  of  no  use  to  him 
if  he  could  appeal  to  it.  Ek^ually  so  with  the  other  modification. 
What  we  all  need  in  order  to  be  guided  aright  in  life  is  some 
power  of  prevision.  There  must  be  some  reasonable  interval 
between  the  sign  and  the  thing  signified,  if  the  sign  is  to  be  of 
any  service  to  us^. 

In  fact  we  may  go  further,  and  say  that  a  perfectly  accurate 
statement  of  the  Causal  relation  can  only  be  couched  in  the 
hypothetical  form.  If  the  antecedents  recur,  so  will  the  conse- 
quents; but  we  know  they  never  will  recur.  We  may  illustrate 
this  by  an  analogy.  Conceive  a  man  endowed  with  an  infisiUible 
memory  for  any  fece  he  has  once  seen,  but  who  in  the  multitudi- 
nous intercourse  of  life  never  succeeds  in  meeting  the  same 
person  twice.  We  can  speak  with  certainty  of  his  power  of 
recognition  if  he  succeeded  in  meeting  his  man,  but  such 
hypothetical  power  would  not  avail  him  much.  This  considera- 
tion will  come  under  our  notice  in  the  course  of  a  future  chapter, 
when  we  shall  have  to  consider  in  what  respect,  if  any,  such  a 
hypothetical  regularity  differs  from  actual  irregularity,  and  what 
sort  of  additional  assumptions  are  demanded  in  order  to  render 
it  of  practical  avail.  At  present  we  are  only  concerned  with  it 
in  the  form  in  which  it  is  commonly  offered. 

Once  more.  The  causal  relation,  thus  stated,  becomes  ab- 
solutely necessary;  we  cannot  conceive  its  being  other  than 
it  is.  Try,  for  instance,  to  picture  an  infiraction  of  the  law  on 
either  of  the  interpretations  in  question.  It  is  no  doubt  true 
that  nothing  is  commoner,  especially  on  the  part  of  those  who 
are  unfamiUar  with  physics  and  mathematics,  than  examples 
intended  to  illustrate  the  readiness  with  which  the  mind  can 
conceive  infractions  of  what  they  would  term  merely  physical 
sequences.  For  instance  we  are  told  to  think  of  a  stone  dropped 
twice  into  the  water,  but  sinking  once  and  floating  the  other 
time;  of  wax  held  to  the  fire,  melting  on  one   occasion   and 

^  We  ha?e,  remember,  no  Integral  Calculus  in  practical  life.  In  mathe- 
matics we  may  socceed,  given  an  expression  which  strictly  involves  only 
tendencies,  i.e.  instantaneously  snccessive  states,  in  eliciting  from  it  information 
as  to  a  result  at  a  discrete  interval.  Bat  this  help  fails  us  in  physical  problems 
of  saoh  a  really  concrete  natnre  as  those  in  question. 
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remaining  solid  on  another,  and  so  on;  and  we  are  bidden  to 
contrast  the  fiicility  of  conception  of  such  capricious  behaviour 
here,  with  the  necessary  inviolability  of  such  subjective  laws  as 
those,  say,  of  mathematical  axioms. 

I  cannot  but  think  that  the  possibility  in  the  former  case 
only  arises  from  weakness  or  slovenliness  of  thought;  that  it 
springs  from  the  fact  that  we  do  not  realize  the  details  clearly 
and  insist  upon  introducing  them  all;  and  that  in  fact,  with 
similar  licence,  we  might  postulate  infractions  of  laws  which 
the  writers  in  question  would  undoubtedly  maintain  to  be 
absolutely  necessary.  For  instance,  fallacies  are  notoriously 
possible  even  in  Formal  Logic ;  that  is,  owing  to  slovenliness  of 
thought,  or  to  momentary  breach  of  continuity  of  attention,  we 
succeed  in  reaching  a  result  which,  if  we  had  steadily  thought 
our  wKy  through,  step  by  step,  we  could  not  possibly  have 
reached.  So  in  Arithmetic:  whenever  we  make  a  blunder  in 
addition  we  can  be  shown  to  have  gone  through  a  verbal  or 
symbolic  process  which,  if  consciously  reproduced,  would  have 
been  seen  to  involve  our  making  two  and  three,  say,  equal  to 
six.  So  with  the  stone  or  the  wax.  The  possibility  of  picturing 
to  ourselves  diverse  consequences  only  arises  from  the  fact  that 
we  are  omitting  a  quantity  of  the  details  which  really  combine 
to  make  up  the  concrete  instance  in  question.  We  may  illustrate 
the  distinction  by  such  an  example  as  the  following.  It  is  easy 
Plough  to  conceive  two  curves  drawn  on  paper,  absolutely  alike 
in  all  respects  up  to  a  certain  point,  but  from  that  point  diverg- 
ing and  assuming  different  forms.  They  might  begin  as  equal 
s^ments  of  the  same  or  equal  circles,  and  then  whilst  one 
continues  to  follow  the  circumference  the  other  might  go  off  in 
the  tangent.  It  is  easy  enough  to  do  this  in  respect  of  the 
abstract  lines.  But  even  here,  it  seems  to  me,  if  we  fill  in  the 
details  by  considering  the  concrete  circumstances  under  which 
such  lines  could  be  produced,  the  possibility  of  such  discon- 
tinuity disappears.  The  simplest  way  of  rendering  such  an 
example  concrete  would  be  to  suppose  the  paths  to  be  traced 
out  by  moving  bodies  restrained  by  threads;  that  in  one  case 
the  thread  snaps  so  that  the  body  flies  off  in  a  tangent,  whilst 
in  the  other  it  continues  to  restrain  the  body  in  a  circle.  The 
mere  statement  of  the  example  in  these  terms  shows  that  we 
were  not  presupposing  exactly  the  same  antecedents  in  the  two 
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cases.  And  the  same  explanation  seems  to  apply  in  the  case  of 
every  similar  example  which  we  can  picture  to  ourselves. 

The  general  conclusion  which  I  deduce  from  all  this  is  that 
any  attempt  to  over-refine  the  expression  of  the  Causal  relation 
necessarily  results  in  rendering  it  useless  for  any  purposes  of 
inference.  Couch  it  in  a  perfectly  complete  and  accurate  fonn« 
and  you  make  it  at  once  hypothetical,  and  the  statement  of  what 
is  to  all  intents  and  purposes  a  mere  identity.  For  purposes 
of  Inductive  Logic,  therefore,  we  may  regard  the  second, — or 
*Brown-Miir, — statement  of  the  relation  to  be  the  most 
serviceable.  Where  I  differ  from  these  writers,  and  in  &ct 
from  the  majority  of  those  who  have  treated  of  the  subject,  is  in 
regarding  the  statement  in  question  as  being  essentially  a 
practical  one,  which  does  not  aim  at  scientific  rigour ;  as  being, 
in  fact,  nothing  more  than  a  decided  improvement  of  the 
primitive  or  popular  conceptions  on  the  subject. 

That  something  of  this  sort  is  the  necessary  outcome  of  the 
above  attempts  at  refinement  has  been  admitted,  explicitly  or 
implicitly,  by  several  recent  writers. 

For  instance,  Clerk  Maxwell,  with  that  clear  and  profound 
insight  which  he  shows  into  all  questions  of  first  principles  in 
Physical  Science,  has  had  occasion  (Matter  and  Motion,  p.  20) 
to  notice  the  maxim  that  "  the  same  causes  will  always  produce 
the  same  effects."  After  stating  briefly  that  no  event  in  strict- 
ness ever  recurs,  he  says  that  "  what  is  really  meant  [i.e.  what 
should  be  meant]  is  that  if  the  causes  differ  only  as  regards  the 
absolute  time  or  the  absolute  place  at  which  the  event  occurs, 
so  likewise  will  the  effects  "  : — a  formula,  it  need  not  be  pointed 
out,  which  is  perfectly  useless  for  any  purpose  of  inductive 
inference.  In  fact  this  appears  to  be  an  expression  of  that 
popular  view  of  Time  and  Space,  which  was  held  by  Newton 
and  Locke,  and  probably  by  most  astronomers,  in  accordance 
with  which  these  entities  are  regarded  as  of  infinite  duration 
and  extent  and  as  existing,  without  contents,  prior  to  the 
insertion  in  them  of  the  material  Universe.  And  what  this 
explanation  asserts  is  that  no  variation  in  the  orderly  sequences 
of  the  world  would  be  produced  by  any  arbitrary  change  in  the 
place  where,  or  the  time  when,  the  whole  performance  com- 
menced. 

Jevons,  again,  in  some  of  his  interpretations  of  his  principle 
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of  the  Substitution  of  Similars^,  so  explains  it  as  to  imply 
that  only  absolute  repetitions  in  every  detail  ought  to  count. 
Thus  {Principles  of  Science,  p.  238)  quoting  the  remark  of  Euler 
that  **  although  he  had  never  made  trial  of  the  stones  which 
compose  the  Church  of  Magdeburg,  yet  he  had  not  the  least 
doubt  that  all  of  them  were  heavy..."  he  goes  on  to  say 
that  ''the  belief  ought  not  to  amount  to  certainty  until  the 
experiment  has  been  tried,  and  in  the  mean  time  a  slight 
amount  of  uncertainty  enters,  because  we  cannot  be  sure  that 
the  stones  of  the  Magdeburg  Church  resemble  other  stones  in 
all  their  properties." 

The  same  view  I  understand  to  have  been  held  by  G.  H. 
Lewes,  when,  in  a  passage  much  too  long  to  quote  or  criticize 
here,  he  came  to  the  conclusion  that  "  the  true  expression  of 
Nature  8  Uniformity "  is  "  the  assertion  of  identity  under 
identical  conditions:  whatever  is,  is  and  will  be,  so  long  as 
the  ccmditions  are  unchanged :  and  this  is  not  an  assumption 
but  an  identical  proposition."    (Problems,  ii.  99.) 

On  the  whole  therefore  it  seems  decidedly  preferable,  for 
the  purposes  of  practical  inference, — the  special  function  of 
Inductive  Logic, — to  take  our  stand  on  the  intermediate  in- 
terpretation of  the  formula  of  Causation;  rather  than  to  at- 
tempt to  refine  it  into  a  needless  and  merely  hypothetical 
condition  of  accuracy. 

*  There  seems  to  me  to  be  a  frequent  ambiguity  in  his  interpretation  of 
this  term.  When  using  it,  he  generally  takes  in  the  true  sense  of  nmilarity, 
for  then  only  can  we  secure  repetitions.  But  when  defining  it,  he  often  takes 
it  in  the  sense  of  identity  ;  and  maintains  that  since  we  can  never  obtain  this 
we  ought  never  to  claim  certainty.  His  particular  example  above  seems  to  me 
&  redoction  to  absnrdity.  For  so  *'  certain*'  are  we  that  every  stone  is  heavy 
that,  if  we  did  try  the  experiment  and  found  it  fail,  we  should  simply  at  the 
time  postulate  haUucination,  trickery,  or  defect  in  the  balance ;  and  next  day 
Rsome,  if  it  had  been  shaken,  our  customary  belief.  Surely  a  single  direct 
experiment  would  not,  and  ought  not  to,  convert  uncertainty  into  certainty  on 
neb  a  point. 


CHAPTER  III. 

THE  FOUNDATIONS  OF  LOGIC, 
Coexistences. 

In  the  last  chapter  we  discussed  the  results  which  would 
follow  from  a  systematic  attempt  to  refine  upon  the  common 
statements  of  the  Law  of  Causation,  with  a  view  to  rendering 
its  expression  absolutely  precise.  It  was  found  that  this  could 
be  done  ;  though  not  without  the  alternative  of  either  couching 
the  expression  in  a  hypothetical  and  therefore  impracticable 
form,  or  of  being  driven  to  a  merely  verbal  or  identical  formula. 
So  far  we  were  dealing  with  Laws  of  Sequence ;  we  have  now 
to  turn  to  the  discussion  of  Laws  of  Coexistence,  and  see 
whether  any  better  success  will  attend  us  in  dealing  with  them. 
Here,  as  there,  the  motive  of  the  reform  would  of  course  be  to 
establish  a  rigid  objective  uniformity  among  phenomena,  with  a 
view  to  drawing  inferences. 

It  is,  I  think,  commonly  assumed,  and  the  opinion  had  the 
deliberate  sanction  of  J.  S.  Mill,  that  the  two  kinds  oi 
uniformity, — those,  namely,  of  sequence  and  of  coexistence, 
— stand  upon  a  totally  dififerent  footing.  The  latter,  it  is 
held,  are  essentially  inferior  to  the  former  in  respect  of 
their  certainty  and  their  generality.  There  is  "one  great 
deficiency  which  precludes  the  application  to  the  ultimate 
uniformities  of  coexistence,  of  a  system  of  rigorous  scientific 
induction,  such  as  the  uniformities  in  the  succession  of  phe- 
nomena have  been  found  to  admit  of.  The  basis  of  such  a 
system  is  wanting :  there  is  no  general  axiom,  standing  in  the 
same  relation  to  the  uniformities  of  coexistence  as  the  law  of 
causation  does  to  those  of  succession"  (Mill's  Logic  ii.  115). 
And  there  can  be  no  doubt  that  the  ordinary  treatment  of 
Causation  by  logicians  and  metaphysicians,  widely  as  it  differs 
in  many  important  respects  fix)m  the  System  of  Logic  here 
quoted,  recognizes  the  same  distinction. 
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'Hie  critdcism  to  which  the  statement  of  the  Causal  rela- 
ticm  was  subjected  in  the  last  chapter  may  have  prepared 
the  reader  to  doubt  whether  this  relation  can  claim  any  such 
decided  superiority  in  these  respects,  and  this  suspicion  will, 
perhaps,  be  confirmed  by  a  careful  examination  of  the  real 
nature  of  coexistences  among  concrete  phenomena. 

L  We  will  start,  as  before,  with  that  early  stage  in  which 
the  crude  and  simple  forms  of  thinking  display  themselves  in 
the  mind  of  the  plain  man.  We  have  already  seen  that  at  this 
stage  no  difference  whatever  seems  to  be  recognized  between 
the  two  classes  of  regularity.  Whether  in  respect  of  the 
frequency  with  which  they  are  appealed  to,  or  of  the  degree 
of  confidence  which  is  felt  in  the  appeal,  it  would  be  hard  to 
say  which  of  the  two  plays  the  more  important  part  in  rudi- 
mentary speculation  and  in  the  conduct  of  practical  life.  We 
look  at  a  fruit,  for  instance,  and  observing  that  it  is  green, 
conclude  that  it  is  sour  and  that  it  will  give  us  a  pain  in  the 
stomach  if  we  eat  much  of  it ;  but  we  make  no  account  of  the 
difference,  as  regards  inference,  between  the  coexistent  property 
and  the  successive  one.  We  look  at  the  fruit-tree,  and  noticing 
that  the  leaves  look  yellow  we  conclude  that  it  has  been 
planted  in  poor  soil,  that  its  fruit  is  weakly  and  without  flavour, 
and  that  if  left  where  it  is  it  will  soon  die ;  and  again  these 
conclusions,  past,  present,  and  future,  are  not  referred  to  distinct 
classes. 

It  is  obvious  that  such  examples  as  these  belong  to  what 
may  be  called  the  most  elementary  stage  of  physical  reasoning ; 
to  that,  namely,  in  which  we  isolate  certain  objects,  properties, 
or  events,  and  regard  one  of  these  as  a  sign  of  the  other.  The 
pair  of  elements  thus  selected  to  constitute  a  regular  connec- 
tion,— whether  this  be  one  of  succession  or  of  coexistence, — are 
but  two  out  of  very  many,  most  of  which  for  one  reason  or 
another  had  been  disregarded.  Possibly  we  were  ignorant  of 
the  others;  possibly  we  had  grounds  for  concluding  that  they 
were  insignificant  in  their  influence;  possibly  they  were  so 
obvious  and  so  generally  influential  that  their  presence  was 
taken  for  granted.  Anyhow,  whatever  our  grounds  might  be, 
we  selected  some  one  element  from  each  of  a  pair  of  groups, 
and  considering  their  constant  connection  to  be  tolerably  sure, 
regarded  one  as  a  sign,  of  the  other. 
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II.  The  next  stage, — that  of  reformed  popular  thought, 
or  merely  qualitative,  as  distinguished  from  quantitative  scien- 
tific inference, — is  somewhat  more  concrete  in  its  nature.  In 
the  case  of  the  sequences,  we  encountered  this  stage  when  we 
resolved  to  be  more  accurate  and  explicit  in  determining  the 
phenomena,  and  accordingly  found  it  necessary  to  insist  upon  ail 
the  relevant  circumstances  in  the  antecedent.  It  is  not  that 
we  purposely  aimed  at  being  more  concrete,  but  that  from  the 
nature  of  the  case  the  putting  together  of  a  number  of 
elementary  antecedents,  each  of  which  by  itself  represents 
somewhat  of  an  abstraction,  necessarily  constituted  a  more 
concrete  phenomenon.  We  thus  got  the  '  cause  *  as  understood 
by  logicians  of  the  school  of  Brown  and  Mill;  namely  the 
'  sum  total  of  invariable  and  unconditional  antecedents,'  We 
learned,  for  instance,  that  the  cause  of  the  unwholesomeness  of 
the  fruit  consists  in  various  concurrent  circumstances  in  the 
fruit  itself  and  in  our  digestive  organs,  and  that,  if  we  take 
account  of  all  these,  we  necessarily  secure  what  we  call  the 
unwholesome  consequences.  The  insertion  of  all  these  antece- 
dents gave,  as  we  saw,  a  great  advance  in  respect  of  certainty ; 
raising  the  character  of  the  inference  from  the  level  of  the 
merely  practical  to  that  of  the  fairly  scientific. 

The  question  now  arises  whether  by  a  similar  procedure 
we  can  effect  a  like  improvement  upon  our  rude  estimate  of 
coexistences.  The  two  kinds  of  inference  started  almost  indis- 
tinguishably  from  the  same  level :  will  they  both  admit  of  the 
same  refinement?  Mill,  as  we  saw  in  the  quotation  above, 
held  that  they  stood  on  a  radically  different  foimdation;  that 
there  was,  so  to  say,  a  definite  failure  on  the  part  of  Nature  to 
furnish  the  materials  for  the  desired  uniformity  in  so  far  as 
coexistences  are  concerned;  that  she  had  not  helped  us  here 
as  she  had  with  her  sequences.  She  did  not,  speaking  in  the 
language  of  metaphor,  make  the  warp  and  the  woof  in  the 
texture  of  the  phenomenal  world  of  equal  strength.  Longi- 
tudinally, or  down  the  stream  of  time,  the  fibres  are  long  and 
tough »  but  laterally  they  are  few  and  feeble.  In  the  one  di- 
rection the  web  will  bear  a  heavy  strain,  whilst  in  the  other 
we  can  place  but  feeble  trust  in  it.  That  Mill  was  right  in 
drawing  some  distinction  seems  certain;  but  I  feel  equally 
confident  that  he  was  wrong,  or  at  any  rate  misleading,  in  his 
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explanation  of  the  ground  on  which  it  rests.  A  little  consider- 
ation will  show  that  the  distinction  really  comes  to  this :  that 
when  the  time  variable  is  omitted,  as  it  necessarily  is  in  the 
case  of  coexistences,  it  becomes  mere  tautology  to  talk  of 
introdacing  cUl  the  elements.     We  proceed  to  explain. 

When  the  constituent  elements  in  the  primitive  stage  of 
inference, — call  them  A  and  a?, — are  successive,  it  is  easy  to 
insist  upon  supplementing  A  by  the  introduction  of  all  the 
other  simultaneous  elements  which  formed  the  total  antece- 
dent.    The  worst  that  could  follow  from  such  a  refinement 
was   to   render  the  relation  practically   unrealisable,   and   to 
compel  us  to  couch  it  in  the  form  of  a  hypothesis:   but  we 
found   that    this   hypothesis,   though   useless,   was    not   quite 
unmeaning.      When    however    the   constituent  elements    are 
simultaneous,  it  is  idle   to  propose   to   take  the  same   steps. 
The  coexistent  element  x  is  one  of  the  group,  and  therefore 
to  introduce  all  the  co-factors  of  A  does  not  entail  ^  as  a 
consequence  (as  above),  but  simply  finds  it  where  we  have 
that  moment  put  it.    The  fact  is  that  when  we  are  dealing 
with  sequences  we  are  employing  a  second  order  of  variables, 
viz.  time,  which  is  not  available  in  the  case  of  coexistences. 
It  would   be  as  unreasonable   to   attempt  to  carry   out   the 
same  processes  in  the  field  of  the  latter  which  we  can  effect 
in  that  of  the  former  as  it  would  be  to  endeavour  to  construct 
problems  of  solid  geometry  when  we  were  confined  to  space 
of  two  dimensions. 

It  sounds,  no  doubt,  on  first  hearing,  as  if  the  two  state- 
ments, *  A  has  been  followed  by  x  on  this  occasion,  therefore 
it  will  be  followed  again ' :  '  A  has  been  accompanied  by  w  on 
this  occasion,  therefore  it  will  be  accompanied  again ',  were  so 
closely  analogous  that  they  would  admit  step  by  step  of  the 
same  improvements  in  the  way  of  rendering  them  more  full 
and  precise.  But  we  can  easily  see  that  whereas,  in  the  first 
case,  the  complete  inclusion  of  all  the  accompaniments  of  -4,  or 
in  other  words  of  all  the  antecedents  of  x,  does  not  actually 
indude  x  but  only  compels  it  to  follow,  the  complete  in- 
clusion in  the  second  case  of  all  the  accompaniments  of 
A  does  include  x,  and  therefore  results  in  a  mere  verbal 
statement. 

It  seems  clear  therefore  that  the  precise  plan  of  refinement 
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adopted  in  the  case  of  sequences  will  not  answer  in  that  of 
coexistences.  What  then  is  the  nearest  approach  to  8a<^  a 
complete  enumeration  of  particulars  which  we  can  permit 
without  falling  into  a  mere  identity?  It  would  seem  that 
the  formula  would  have  to  be  framed  as  follows:  If  all  the 
coexistent  elements,  except  one, — viz.  the  one  which  occupies 
the  place  corresponding  to  that  of  effect, — be  repeated,  then 
this  one  also  will  necessarily  be  secured.  We  have  found  A 
on  one  occasion  accompanied  by  a?:  if  il  and  all  the  other 
elements  which  coexisted  with  it  on  that  occasion,  except  «,  be 
foimd  together  again,  then  we  know  that  x  also  will  really  have 
been  secured  along  with  them. 

Such  a  statement  as  this  is  clearly  significant,  for  it  may 
give  us  real  information:  and  it  does  not  seem  a  necessary 
truth,  for  we  may  fairly  appeal  to  experience  to  justify  or 
correct  it.  But  on  the  other  hand  it  does  not  seem  to  be 
of  much  service  in  inductive  investigation :  in  fieict,  when  over- 
refined,  these  Laws  of  Coexistence  seem  of  distinctly  less  value 
than  those  of  Sequence  when  similarly  reformed. 

For  instance,  one  very  serious  difficulty  meets  us  the  mo- 
ment we  attempt  to  interpret  and  apply  such  a  formula.  It 
arises  out  of  the  necessity  that  may  be  imposed  upon  us,  when 
we  begin  to  talk  about  'all  the  antecedents  except  one',  of 
undertaking  to  trace  a  boundary  line  between  the  various  at- 
tributes involved,  .and  of  deciding  to  some  extent  as  to  their 
identity  and  individuality.  We  have  prominently  brought 
before  us  here  the  fact,  so  greatly  underestimated  in  the 
formal  treatment  of  most  logical  works,  that  those  elements 
which  we  are  apt  to  regard  as  separate  antecedents,  isolating 
them  and  representing  them  by  means  of  letters,  are  largely 
the  results  of  our  own  more  or  less  artificial  construction  by 
abstraction.  There  is  nothing  strictly  corresponding  to  them 
in  Nature.  It  may  be  remarked  that  this  particular  difficulty 
could  be  evaded  when  we  were  dealing  with  sequences  \  for 
when  all  the  elements  without  exception  were  to  be  included 
any  difficulty  which  might  exist  as  to  their  mutual  boundaries 
need  not  enter  into  the  account.  If  I  were  to  say  *all  the 
countries  of  Europe  are  Christian*,  disputable  questions  as  to 
their  mutual  frontiers  may  be  avoided.  But  if  I  say,  *  all  the 
countries  of  Europe,  except  Russia  and  Greece,  belong  to  the 
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Western  Church  \  any  donbte,  if  such  exist,  as  to  the  limits  of 
these  countries,  might  begin  to  assume  importance. 

It  is  quite  true  that  by  looking  at  the  matter  in  a  some- 
what popular  way  we  can  evade  most  of  this  difficulty.     And 
as  this  d^^ree  of  approximation  to   accuracy  corresponds  to 
what  we  have  called  the  Brown-Mill  account  of  the  Law  of 
Sequence,  we  will  begin  with  it.    Take  this  case.     I  observe 
in  a  fruit  (say  a  pear)  a  peculiar  shape  and  smell,  a  certain 
size  and  colour,  and  so  forth.     Do  I  not  feel  quite  confident 
that  along  with  these  will  be  found  a  certain  peculiar  taste  ? 
or,  if  this  characteristic  be  considered  to  be  more  in  the  way  of 
a  sequence,  do  not  I  feel  confident  that  inside  the  fruit  will  be 
found  some  pips  of  a  determinate  shape  and  colour  ?    Or  again, 
looking  out  of  a  window  which  commands  part  of  a  field  in 
some  EiUgUsh  town,  I  see  a  man  with  a  cricket-bat  standing 
before  three  stumps  and  in  attitude  to  strike.     Do  not  I  feel 
almost  as  certain  that  some  twenty-two  yards  in  fix)nt  of  him, 
if  I  could  see  the  spot,  I  should  perceive  another  man  with 
what  is  called  a  cricket-ball  in  his  hand,  preparing  to  bowl  it  ? 
Again :  I  see  a  man  drinking  out  of  a  cup  at  breakfast,  and  am 
told  that  there  is  coffee  in  his  cup :     I  feel  a  strong  suspicion 
that '  coexisting '  with  that  coffee  would  be  found  sugar  and  milk. 
The  mere  indication  of  the  above  examples  will  serve  to 
show  two  things.     In  the  first  case  they  remind  us  that  certain 
kinds  of  coexistence  when  thus  interpreted  may  afford  ground 
for  full  rational  confidence.    No  one,  for  instance,  would  feel 
the  slightest  difference  between  the  confidence  with  which  he 
would  anticipate  the  repetition  of  the  same  consequences  if  he 
ate  two  such  pears,  and  that  with  which  he  would  anticipate 
that  they  would  display  the  same  general  appearance  if  cut 
<^n.     But  in  the  second  example  above  we  are  reminded 
that  the  degree  of  confidence  we  may  possess  will  vary  very 
widely  in  different  cases.    This  will  best  be  seen  by  a  brief 
enumeration,  which  will  be  attempted  presently,  of  the  principal 
classes  of  such  Uniformities.     It  is  enough  now  to  say  that, 
whereas  at  this  same  general  stage  of  refinement,  the  Sequences 
seemed  nearly  all  capable  of  yielding  trustworthy  inferences  for 
practical  purposes,  the  Coexistences  are  many  of  them  very  fiur 
indeed  from  coming  up  to  a  corresponding  standard. 

in.    Now  see  what  can  be  done  by  giving  those  last 
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touches  of  refinement  which  rendered  the  Law  of  Causation  so 
perfectly  accurate  and  so  perfectly  useless.  When  we  attempt  to 
follow  in  the  same  path  of  improvement  we  find  the  diflSculty  in- 
dicated above  to  be  a  very  serious  one.  Consider,  for  instance,  the 
hardness,  smoothness,  greenness,  &c.  of  a  fi:Tiit.  It  is  highly  pro- 
bable, fi-om  what  we  know  of  the  constitution  of  matter,  that  ail 
these  properties  spring  from  the  ultimate  molecular  constitution 
of  the  body:  so  that  it  is  not  merely  impossible  actually  to 
detach  one  of  them  fi"om  the  others,  but  impossible  even  to  say 
with  precision  what  we  mean  by  the  proposal  to  do  so.  We 
shall  see  this  better  if  we  take  a  simple  substance  instead  of 
an  organic  product.  Consider  then  the  colour,  weight,  toughness, 
conductivity,  &c.  of  gold.  There  can  be  no  doubt  that  these 
'coexistent  attributes'  are  the  eflfects,  some  proximate,  some 
decidedly  remote,  of  the  molecular  structure  of  the  body,  so 
that  we  cannot  suppose  ourselves  to  make  exception  of  the 
toughness,  say,  leaving  the  other  attributes  out  of  the  qu^tioM. 

When,  indeed,  we  do  insist  on  penetrating  to  the  bottom, 
and  take  our  stand  upon  the  actual  structure  of  the  body,  then 
it  becomes  highly  probable  that  we  obtain  a  necessary  (and 
useless)  formula  closely  corresponding  to  that  of  Sequence.  At 
least  this  seems  to  be  the  case  in  regard  to  those  physical 
properties  about  which  we  know  the  most,  and  there  are  many 
analogies  in  favour  of  extending  this  view  to  all  the  others. 
For  instance,  in  the  case  of  Static  Pressure,  what  is  called 
'Stress', — i.e.  mutual  action  and  reaction, — is  so  absolutely 
determinate  that  given  one  element  the  other  is  necessarily 
given  with  it.  Suppose  one  brick  resting  amongst  a  heap  of 
others:  then  if  all  the  pressures  experienced  by  all  of  them, 
"  except  that  one  ",  are  rigidly  assigned,  we  have  assigned  the 
pressure  experienced  by  that  one  also ;  for  the  pressures  exerted 
on  it  are  identical  in  magnitude  with  those  exerted  by  it.  They 
comprise  the  other  side  of  the  pair  of  equal  and  opposite  forces 
which  we  call  a  stress.  Similarly  with  gravity,  or  supposed 
action  at  a  distance.  If  I  know  exactly  all  the  attractions 
exerted  by  all  other  bodies  upon,  say,  my  inkstand,  then  I 
know  the  attractions  which  it  exerts  upon  all  those. 

There  are  many  reasons  for  extending  these  considerations 
in  all  other  directions ;  and,  if  so,  we  should  be  led  to  a  con- 
clusion closely  resembling  the  final  one  of  the  last  chapter.    It 
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would  seem  that  a  really  complete  determination  of  all  the 
interacting  forces,  at  any  given  time  and  place,  when  we  try  to 
except  those  exerted  by  one  object,  would  determine  all  the  forces 
which  then  and  there  act  upon  that  object  itself.  In  other 
words;  if  we  revert  to  our  letter-symbols,  and  suppose  that 
these  stand,  not  for  the  somewhat  remote  and  loosely  appre- 
hended *  properties '  of  a  body,  but  for  the  underlying  con- 
stitation  and  forces,  then  and  there  acting,  it  is  tolerably  certain 
that  if  A,  B,  C,  2),... (completely  enumerated)  have  once  been 
accompanied  by  x,  then  they  will  necessarily  be  so  accompanied 
on  any  future  occasion. 

We  have  examined  the  nature  of  Coexistences,  in  this  com- 
parison of  them  with  Sequences,  to  what  some  may  think  a 
needless  degree  of  minuteness.     But  it  is  necessary  to  come  to 
a  dear  underatanding  about  them,  owing  to  the  prevalence  of 
the  belief  that  the  two  orders  of  regularity  stand  upon  a  radi- 
cally different  footing.    As  indicated  above,  we  must  not  admit 
90  deep  a  distinction.   Step  by  step  the  two  orders  of  occurrences 
seem   to  run  closely  parallel  to  each  other.     In  the  first  or 
elementaiy  stage,  popular  thought  leans  upon  one  of  these 
dasses  quite  as  often  and  with  the  same  confidence  which  it 
feels  about  the  other.    And  when  we  commence  our  reforms  of 
this  procedure,  still  keeping  to  the  popular  standpoint  and 
speaking  as  if  the  sensible  properties  or  attributes  were  the 
elements  of  the  observed  coexistence,  we  obtain  a  formula  of 
much  about  the  same  cogency  and  value  as  helped  us  before. 
Where   the   difference  is  found  is   not  in  the  characteristics 
displayed  when  the  relation  is  at  its  best,  but  rather  in  the 
&ct  that  in  its  wide  range  it  includes  a  large  number  of 
coincidences  of  essentially  the  same  kind  but  where  the  cogency 
is  much  less ;  and  this  hinders  us  finom  appealing  to  it  without 
discrimination.     And  when  we   improve  our  formulae   to  the 
utmost  conceivable  degree  of  completeness  and  refinement  they 
still  run  parallel  with  esch  other.     We  are  obliged  in  each  case 
to  diverge  into  the  language  of  hypothesis,  and  to  say  what 
would  happen  i/such  a  contingency  should  occur;  but  under  the 
check  imposed  by  such  hypothesis  we  speak  with  accuracy  and 
complete  confidence.     The  whole  universe  is  assigned  with  the 
wgnment  of  any  part  of  it.    The  book  now  lying  by  my  side 
on  the  table  is  not  less,  in  its  present  state  and  position,  an 
V.  6 
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outcome  of  a  long  train  of  past  events,  and  a  point  of  departure 
for  a  similar  train  of  future  events,  than  it  is,  if  we  choose  to  make 
it  such,  a  centre  of  connection  with  a  surrounding  circle  of 
present  events.  If  we  consider  ourselves  forced  to  regard  it  as 
linked  before  and  behind  to  an  "iron  chain  of  causation"  of 
endless  duration,  we  must  also  regard  it  as  being  linked  to  every 
object  at  present  in  existence  with  precisely  the  same  string^icy 
and  completeness.  As  Leibnitz  says,  not  only  "  Le  present  est 
gros  de  Tavenir;  le  futur  se  pourrait  lire  dans  le  pass^  ",  but 
also,  "r^loign6  est  exprim6  par  le  prochain." 

IV.  As  above  remarked  we  practically  make  large  resort,  in 
our  inferences,  to  various  kinds  of  coexistences,  and  therefore  it 
will  be  well  to  see  what  the  principal  kinds  are.  The  following 
seem  the  most  important. 

(1)  Natural  Substances.  Here  the  different  attributes  are, 
in  a  perfectly  reasonable  and  intelligible  sense,  coexistent. 
The  colour,  the  weight,  the  electric  and  thermal  conductivity  of 
gold,  for  instance,  appear  to  have  come  into  existence  at  the 
same  time,  and  to  continue  to  coexist  together  throughout. 
Wherever  we  find  two  or  more, — or,  even,  if  we  estimate  with 
rigid  quantitative  accuracy, — any  one  of  these  attributes,  there, 
and  there  only,  do  we  find  all  the  others. 

But  the  mere  statement  of  such  an  instance  reminds  us  of 
the  conventional  or  practical  standpoint  which  we  are  forced  to 
occupy  when  we  thus  speak  of  coexistent  attributes.  No  one 
at  the  present  day  would  seriously  adopt  that  early  attitude 
towards  these  groups  of  qualities  which  we  find,  for  example,  in 
Bacon.  Both  in  his  express  language,  and  still  more  in  the 
rules  he  proposes  for  the  investigation  of  Nature,  he  seems  to 
have  regarded  a  substance  as  analysable  into  a  certain  finite 
number  of"  simple  natures  ".  Each  of  these  had  its /orm,  which 
we  might  succeed  in  isolating  and  producing  at  will.  There 
was  the  form  of  ductility,  of  yellowness,  of  weight  and  so  forth. 
Group  all  these  together,  and  we  have  the  gold  or  something 
precisely  equivalent  to  it : — "  If  a  man  can  make  a  metal  that 
hath  all  these  properties,  let  men  dispute  whether  it  be  gold  or 
no^."  And  his  various  tables  and  practical  rules  are  all  devised 
for  the  carrying  out  of  this  conception. 

»  Natural  HUtory,  §  328. 


» 
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We  need  hardly  dwell  upon  the  shortcomings  of  such  a 
ccwiception.  We  do  not  indeed  know  much  about  the  atomic 
constitution  of  bodies,  but  all  that  we  do  know  appears  to 
suggest  that  the  concurrent  attributes  arise  from  the  mutufid 
arrangement  and  motion  of  the  constituent  molecules :  that,  for 
instance,  the  colour,  and  the  kind  and  degree  of  smoothness  and 
toughness  presented  by  the  gold,  are  results  of  the  way  in 
which  the  molecules  are  packed  together.  The  qualities  are 
not,  as  on  Bacon  s  view,  put  together  as  ingredients  are 
inserted  to  constitute  and  flavour  a  dish,  but  are  different 
aspects  of  one  and  the  same  central  arrangement.  If  this  be  so, 
it  is  scarcely  correct  to  seek  the  coexistence  in  the  substance 
itfielf,  regarded  objectively;  it  is  rather  to  be  sought  on  the 
subjective  side.  That  is  to  say,  we  have  simultaneous  groups 
of  sensations  or  modes  of  realizing  external  things,  so  that  the 
same  substance  acts  upon  us  in  a  variety  of  different  wajrs,  and 
gives  us  the  appearance  of  an  independent  juxtaposition  of 
objective  qualities.  Thus,  as  regards  simple  sensations,  the 
yellow  colour  and  the  weight  are  presented  to  us  as  two  distinct 
qualities  which  exist  side  by  side  in  the  gold.  Again,  the 
ductility  and  malleability  are  decidedly  complex  syntheses  of 
sensations,  the  operations  implied  in  which  involve  some  time 
for  their  performance;  but  they  again  are  relegated  to  their 
place  amongst  the  simple  attributes,  the  aggregate  of  which 
constitutes  the  gold,  according  to  Bacon,  and  characterises  it 
according  to  us  all. 

From  the  practical  standpoint,  however,  which  we  are  now 
occupying,  such  an  anal}rsi3  as  the  above  is  needless.  We  are 
quite  ready  to  admit  that,  from  the  common  point  of  view, 
which  is  really  the  only  one  fix)m  which  we  can  observe  and 
describe  things  in  a  generally  intelligible  way  for  logical 
purposes,  every  natural  substSpUce  contains  a  group  of  coexistent 
attributea  The  practical  diflSculty  does  not  consist  in  objectify- 
ing them, — we  can  hardly  do  otherwise  without  an  effort, — 
it  shows  itself  rather  when  we  attempt  to  say  what  belongs  to 
one  of  these  attributes  and  what  belongs  to  another,  in  other 
words  to  draw  the  boundaries  between  them. 

(2)  The  next  important  class  is  presented  in  the  somewhat 
similar  field  of  natural  species  or  classes,  such  as  we  find  in 
Zoology  and  Botany.     Every  species  of  animal  and  plant  has 

6—2 
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many  representatives,  and  these  resemble  each  other  closely 
in  all  essential  points.  The  colour,  the  smell,  the  taste,  of  the 
peach :  the  speed,  the  size,  the  plumage,  of  the  swallow :  and 
so  on,  remain  for  all  practical  purposes  the  same,  whatever 
specimen  we  may  happen  to  select.  Mill,  as  we  all  know, 
writing  in  pre-Darwinian  days,  greatly  overrated  the  distinct- 
ness and  the  ultimate  or  primitive  character  of  these  various 
attributes.  He  introduced  the  technical  term  of  'natural 
kinds'  to  express  such  classes  as  these,  as  well  as  those 
considered  above,  putting  them  both  on  much  the  same  footing 
in  respect  of  natural  distinctness  and  permanence : — it  may  be 
remarked,  in  passing,  that  this  acceptance  of  the  doctrine  of  the 
fixity  of  species  is  rather  significantly  selected  by  Whewell  as 
one  of  the  few  points  in  Mill's  treatment  which  he  considered  as 
deserving  of  praised  Mill  regarded  these  groups  of  attributes 
characteristic  of  a  natural  kind  as  being,  in  the  strictly  tech- 
nical sense  of  the  term,  uncatised.  All  that  we  could  do  when 
dealing  with  them  was  to  postulate  that  they  had  come  into 
existence  together  in  the  first  members  of  the  species  which 
had  appeared  upon  the  earth.  It  was  held  that  the  continued 
propagations  fix)m  the  first  pair  were  to  be  considered  as  being 
rather  a  perpetuation  of  that  primitive  collocation  of  attributes 
than  an  entirely  fresh  appearance  of  new  members.  In  fact  all 
the  aggregate  of  successive  living  beings  which  constituted  one 
of  these  natural  kinds  might,  for  logical  purposes,  be  put  upon 
much  the  same  footing  as  the  various  specimens  of  the  same 
mineral  which  exist  upon  earth. 

As  regards  this  view  it  is  really  no  parody,  but  a  simple 
illustration,  to  say  that  in  answer  to  the  question.  Why  are 
boiled  lobsters  red  ?  we  may  reply.  This  is  a  case  of  sequence 
and  therefore  a  cause  can  be  assigned ;  whereas  in  answer  to 
the  question,  Why  are  live  lobsters  black?  we  must  answer, 
This  is  a  case  of  coexistence  in  a  natural  kind,  and  is  therefore 

^  Mill,  it  will  be  remembered,  was  a  keen  botanist  of  the  old  or  systematio 
type,  and  fond  of  herborizing.  Probably  his  only  familiarity,  at  first  hand, 
with  any  form  of  natural  science  lay  in  this  direction.  Experience  has  shown 
that  some  of  the  most  determined  opponents  of  Darwinism  were  found  amongst 
men  with  this  particular  training. 

In  regard  to  the  statement  that  Mill  regarded  the  properties  of  kinds  as 
uncaused,  it  should  in  fairness  be  added  that  he  modified  his  view  in  the  later 
editions  of  his  Logic. 


Ui]  CX)EXISTENCE8.  85 

uncaused.  In  the  former  case  there  is  a  change,  and  we  have 
given  a  sufficient  solution  when  we  have  assigned  its  cause  or 
the  group  of  unconditional  antecedents  which  preceded  it,  e.g. 
the  character  of  the  lobster's  shell,  and  the  temperature  of 
the  water.  In  the  latter  c€ise  there  is  no  change,  so  far  as  the 
mature  lobsters  are  concerned,  and  therefore  no  *  cause '.  The 
black  colour  is  one  of  the  many  independent  attributes  which 
have  been  put  together  as  constitutive  of  that  natural  kind. 

We  shall  have  to  revert  to  such  coexistences  as  these  again 
in  a  future  chapter.  When  we  come  to  the  subject  of  the 
*  Elxplanation '  of  laws  and  uniformities,  we  shall  discuss  the 
question  as  to  the  origin  of  these  groups  of  imiformities,  and  the 
possibility  of  reducing  them  if  not  to  unity  at  least  to  the 
smallest  number  of  independent  properties  which  could  serve 
as  a  basis  for  deducing  the  others. 

(3)  The  two  former  subdivisions  may  be  called  *  natural ', 
in  the  sense  that  these  coexistences  are  presented  to  us  by 
nature,  human  powers  having  comparatively  little  eflfect  in 
introducing  modifications.  In  the  case  of  simple  substances  we 
may  be  said  to  have  no  such  power  at  all.  Even  if  we  can 
alter  some  one  property,  which  we  cannot  always  do,  we  cannot 
help  altering  all  the  others  at  the  same  time.  In  the  case  of 
natural  species,  though  we  have  long  known  that  much  can 
be  done  by  persistent  efforts  aiming  always  in  the  same  direc- 
tion, and  though  we  are  beginning  to  recognize  that  much  more 
than  this  can  be  done  when  the  influences  are  continued  through 
enormous  intervals  of  time,  yet  so  far  as  short  intervals  are  con- 
cerned we  are  practically  powerless. 

In  marked  contrast  with  this  stands  a  third  class  of  more 
or  less  conventional  actions,  which  present  the  same  kind  of 
regularity,  though  in  a  much  less  degree.  In  the  proceedings 
of  a  law  court,  in  the  series  of  actions  which  constitute  a  coro- 
nation, in  the  positions  and  attitudes  of  the  players  in  any 
game,  we  may  find  a  group  of  coexistences  presenting  great 
regularity.  When  we  consider  how  large  a  portion  of  our  daily 
life  and  thought  is  devoted  to  considerations  in  which  conventions 
of  this  sort  play  a  principal  part ;  and  how  confidently  we  infer 
that  where  such  and  such  things  are  found,  or  such  and  such 
actions  are  being  performed,  there  will  other  things  and  actions 
simultaneously  present  themselves,  it  will  be  absurd  to  neglect 
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thia  class  of  uniformity  on  the  ground  of  its  unscientific 
character. 

It  need  hardly  be  pointed  out  that  there  is  no  great  diffi- 
culty in  attempting  to  analyze  the  ground  of  the  unity  which 
underlies  such  uniformities.  We  do  not  require  a  soul  or  vital 
principle  or  substance  of  any  kind  to  effect  this.  We  need  only 
start  with  a  few  coexistences  of  a  common  sort,  such  as  are 
furnished  by  the  tastes,  desires,  and  capacities  of  men.  Combine 
with  this  the  wish  to  secure  the  same  general  end  on  different 
occasions,  and  we  already  have  the  basis  of  a  class  of  regular 
coexistences.  Then  add  on  the  natural  inertia  or  imitatiTe 
disposition,  and  the  distinct  advantages  secured  in  many  ways 
by  exact  repetition,  and  we  easily  get  that  stereotjrped  group 
of  properties  which  really  presents  many  points  of  resemblance 
to  a  Natural  Kind. 

Groups  of  this  sort  correspond  for  the  most  part  to  those 
which  Locke  distinguished  under  the  name  of  Mixed  Modes, 
and  between  which  and  Substances  he  made  so  sharp  a  dis- 
tinction, on  the  ground  that  the  Mixed  Modes  are  our  own  arbi- 
trary institution,  being  *put  together  by  men  for  their  own 
purposes'.  This  seems  to  overrate  the  openings  which  lie  before 
us  for  caprice  in  the  selection  of  groups  and  the  consequent 
imposition  of  names  upon  them\  Take  the  extremest  limit 
of  artificiality,  offered  by  popular  games.  That  men  can  decide 
for  themselves  according  to  what  rules  cricket  shall  be  played, 
is  obvious ;  but  inasmuch  as  it  is  played  according  to  the  same 
rules  year  after  year  all  the  world  over,  the  result  is  to  place  it, 
to  other  persons,  namely  •to  the  bulk  of  mankind,  in  some- 
what the  same  position  as  that  occupied  by  any  natural 
object. 

Still  more  is  this  the  case  when  we  are  dealing  with  the 
actions  of  men  in  primitive  times,  or  with  those  comparatively 
simple  and  widespread  social  phenomena  which  give  but  little 
opening  to  mere  arbitrary  choice.  Much  of  our  power  of  inter- 
preting the  past  depends  upon  the  assumption  that  the  com- 
mon practices  of  men,  if  one  may  use  the  language  of  the  fiumer 

1  The  groups  of  phenomena  known  as  *  Qeneral  Election  *  and  *  Cyoloiiie 
Bistorbanoe '  are,  respectively,  entirely  within  hnman  control  and  entirely 
outside  it.  Bat  to  the  purely  logical  eye  they  stand  side  by  side  as  preeenting 
groops  of  coexistences,  which  ftimish  ground  for  inference. 
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and  gardener, '  breed  true ' ;  that  is,  that  the  same  groups  of 
attributes  will  continue  to  recur  again  and  again  over  large 
tracts  of  time  and  space.  The  agents  could,  of  course,  if  they 
chose,  intsxxluce  a  capricious  irregularity  in  many  of  these  cases; 
but  so  long  as  from  sluggishness,  or  imitativeness,  or  from 
proved  convenience,  they  do  not  do  so,  so  long  will  the  uni- 
fbnnities  persist  and  demand  recognition. 

The  above  are,  perhaps,  the  only  groups  of  coexistences 
suflBd^itly  important  and  widespread  to  deserve  notice  in  such 
a  brief  sketch  as  thia  That  is,  they  are  the  principal  groups  of  a 
concrete  character.  They  necessarily  demand  a  certain  amount 
of  analysis,  for  the  recognition  and  distinction  of  any  attribute 
demands  this;  but  they  do  not  demand  more  than  is  implied 
in  any  use  of  the  common  language  of  life.  They  stand, 
as  has  been  repeatedly  pointed  out,  on  the  stage,  not  of 
advanced  science  but,  of  merely  practical  requirement.  The 
A,  B,  C  which  we  regard  as  a  group  of  coexistent  attributes 
present  themselves,  so  to  say,  with  a  good  quantity  of  flesh 
and  blood  upon  them,  rather  than  as  merely  anatomical  out- 
lines. 

(4)  As  soon,  however,  as  we  determine  to  regard  the  A,B,C, 
the  coexistent  attributes,  as  being  more  distinctly  abstract  in 
their  character,  we  find  an  opening  to  a  very  extensive  and 
rigidly  accurate  set  of  coexistences  of  a  new  description.  These 
are,  we  need  not  say,  the  data  of  Geometry,  with  all  its  attendant 
axioms  and  theorems.  The  raindrops  that  we  examine  present 
concurrent  attributes  of  coldness,  softness,  and  moisture,  &c., 
and  these  when  put  together  constitute  the  drop  almost  in  its 
entirety.  But  if  we  take  the  raindrop,  and  by  effort  of  abstrac- 
tion isolate  everything  but  its  geometrical  form,  we  find  that 
this  mere  form  will  by  itself  give  rise  to  an  immensely  extensive 
set  of  coexistences.  The  spherical  form  presents  the  attributes 
of  perfect  uniformity  of  shape  all  over,  and  maximum  capacity 
within  a  given  surfetce  area.  These  may  be  considered  '  coexis- 
tent attributes '  in  the  sense  of  the  term  which  we  have  used 
above ;  and  to  these  we  may  add,  if  we  care  to  do  so,  all  the 
other  characteristic  qualities  of  a  sphere  which  geometers  have 
yet  discovered 

Here,  as  above,  the  reader  will  understand  that  we  are 
merely  making  a  preliminary  enumeration.     We  are  not  con- 
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oemed,  at  this  point,  with  enquiries  into  the  nature  and  origin 
of  mathematical  truths;  all  that  we  have  to  do  at  this  de- 
scriptive stage  is  to  direct  attention  to  their  existence  as  a 
very  important  class  of  coexistences,  which  furnish  frequent 
and  confident  grounds  of  inference.  If,  having  paced  the  sides 
of  a  triangular  field,  I  find  that  one  side  is  the  longest  I  maj 
feel  sure  that  the  opposite  angle  is  the  largest;  just  as  when 
I  have  smelt  an  orange  I  know  what  sort  of  taste  will  ac- 
company that  smell.  In  both  cases  alike  we  are  trusting  to 
the  simultaneous  existence  of  certain  attribut'CS,  and  in  neither 
case  do  we  make  any  appeal  to  causation  in  its  ordinary  l(^cal 
sense  of  regular  sequence. 

V.  So  much  for  the  directions  in  which  available  coexist- 
ences are  mostly  to  be  found.  The  next  thing  which  deserves 
enquiry  is  the  extent  of  the  area  over  which  they  can  be  found 
to  prevail. 

The  question  has  sometimes  been  put  in  this  way.  Are 
there  any  universal  coexistences? — where  it  is  intended  to 
compare  them  with  sequences,  in  respect  of  which  latter  it  is 
considered  that  universality  may  really  be  detected.  This 
comparison  in  the  way  in  which  it  is  sometimes  made  does  not 
seem  quite  fieiirly  expressed.  If  it  be  intended  to  ask,  Is  there 
any  universal  law  or  formula  of  coexistence  ?  we  have  already 
seen  that  this  may  be  answered  in  the  affirmative  (at  least  in  a 
hypothetical  way)  in  the  case  of  both  orders  of  uniformity.  If  it 
be  intended  to  ask,  Is  there  any  example  which  can  be  advimced 
of  a  concrete  kind  of  coexistence  which  is  really  universal  ?  then 
I  should  say  that  there  is  not ;  nor,  for  that  matter,  oould  we 
find  one  in  the  case  of  sequences. 

It  could  not,  in  fact,  be  otherwise.  A  concrete  instance, 
however  wide  the  class  to  which  it  belongs,  is  necessarily  from 
the  very  meaning  of  the  term  a  limited  one.  It  has  been 
suggested,  for  example,  that  the  coexistence  of  gravity  and  inertia 
is  universal  throughout  all  the  material  world,  every  particle 
of  matter  seeming  to  be  simultaneously  and  always  endowed 
with  both  these  attributes  ^  This  is  probably  as  extensive  a 
regularity  of  this  kind  as  can  be  found;  for  all  heavy  bodies 
offering    resistance    to    motion,    and    heavy    bodies    existing 

^  Bain's  Inductive  Logic,  p.  18. 
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everywhere,  the  coexistence  is  perpetually  coining  under  our 
DOtioe.  So  with  the  coexistence,  for  which  there  is  much 
evKlenoe,  though  we  cannot  call  it  positively  established,  that 
bU.  psychical  activity  is  accompanied  by  nervous  stimulation  or 
action  of  some  kind  The  vast  majority  of  the  coexistences  to 
which  we  appeal  for  purposes  of  inference  are,  of  course,  of  much 
narrower  range  than  these,  and  may  be  found  of  dimimshing 
range  and  frequency  until  we  come  down  to  such  special  and 
det^-mined  coexistences  as  those  of  the  smell  and  taste  of  some 
scarce  fruit,  or  any  of  the  properties  of  the  very  rare  minerals. 

In    speaking  here    of   the  'generality*   of   such   laws   of 

coexistence  the  word  is  not  used  quite  in  its  customary  logical 

sense.     A  general  proposition   is  properly  contrasted   with  a 

particular  one,  and  simply  implies  that  the  statement  is  made 

withont  exception.     'All  bodies  are  heavy'  is  not  considered 

more  general  than  'All  English-grown  pineapples  are  pale  in 

coloor',  simply  because  generality  is  not  an   attribute   that 

admits  of  degree.     But  what  we  are  referring  to  above  is  not 

liability  to  exception,  but  actual  range  of  prevalence  in  Nature. 

Another  small  point  also  deserves  notice  here.     When  we 

speak  of  '  coexistences ',  are  we  to  be  supposed  to  mean  that  of 

the  two  or  more  attributes  said  to  coexist,  say  A  and  B,  neither 

is  ever  found  apart  from  the  other :  that  is,  that  both  '  all  il  is 

B \  and  'all  B  \b  A' ; — or  is  it  sufficient  that  a  certain  one  of 

them  is  always  accompanied  by  the  other,  so  that  only  one  of 

the  above  pair  of  propositions  will  hold  good  ?    The  statement 

is  really  ambiguous,  and  would  scarcely  be  worth  pausing  over 

if  it  did  not  serve  to  remind  us  that  exactly  the  same  point  is 

involved  here  as  that  which  gave  rise  to  the  so-called  Plurality 

of  Causes  in  the  last  chapter.     A  regularity  of  sequence,  in  its 

common  acceptation,  is  never  understood  to  imply  more  than 

that  A  shall  always  be  followed  by  -B:   we  expressly  guard 

ourselves  against  any  supposed  implication  that  B  must  always 

be  preceded  by  A,    It  was  explained  that  this  distinction  arose, 

not  out  of  any  difference  between  these  elements  in  themselves, 

but  oat  of  a  difference  in  our  practical  attitude  towards  them. 

Howsoever  arisen,  the  distinction   is  easily  retained;  partly 

o?ring  to  the  &ct  that,  the  cause  preceding  the  effect,  we  gain 

the  extra  differentiation  of  time  between  them,  partly  also  to 

the  still-lingering  associations  of  'efficiency'  in  the  causal 
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connection.  It  does  not  seem  unnatural  therefore  to  put  the 
cause  and  the  eflFect  upon  a  slightly  diflFerent  footing.  When 
however  we  come  to  coexistences,  the  very  fiwt  that  the  two 
elements  concur  in  time,  and  the  absence  of  any  long  traditional 
association  about  them,  prompt  us  to  be  perfectly  impartial  in 
our  attitude  towards  the  two  elements.  There  is  therefore  a 
slight  disposition,  I  think,  to  interpret  a  regularity  of  coexist- 
ence as  intimating  that  either  of  the  two  elements  is  a  certain 
indication  of  the  other.  This  does,  of  course,  hold  good  in  the 
case  of  the  attributes  gravity  and  inertia,  neither  of  which  is 
ever  found  unaccompanied  by  the  other. 

There  seems  however  no  real  occasion  to  interpret  so 
rigidly  as  this,  and  it  will  be  best  to  consider  that  we  have  a 
regularity  of  sequence  whenever  any  attribute  A  is  accompanied 
by  B,  whether  or  not  B  is  always  found  to  be  accompanied  by  A. 
The  really  important  thing  is  to  be  quite  clear  about  the  &ct8. 
On  the  general  view  adopted  here  there  is  little  fundamental 
distinction  between  the  two  orders  of  regularity,  whatever  may 
be  the  practical  usages  or  conveniences  in  respect  of  their 
treatment.  When  we  say  that  A  is  necessarily  followed  by  B, 
but  not  conversely,  we  simply  mean  that  we  find  it  desirable 
to  be  less  precise  in  our  determination  of  B  than  of  A.  And 
precisely  the  same  holds  good  when  we  make  such  an  assertion 
of  A  and  B  as  coexistences.  In  each  case  alike  a  rigid  quanti- 
tative assignment  of  B  would  render  the  relation  of  necessary 
implication  a  reciprocal  one. 

As  regards  the  sense  in  which  coexistence  is  to  be  interpreted 
we  should  have  had  a  good  deal  more  to  say  here  if  the  question 
had  not  already  occupied  our  attention  in  the  first  chapter. 
The  reader  need  only  be  reminded  that  it  is  an  expression 
which  has  to  be  interpreted  with  considerable  latitude.  When 
things  or  attributes  are  said  to  coexist,  in  the  logical  sense,  it 
does  not  imply  that  they  stand  side  by  side,  or  that  they  must 
be  capable  of  being  grasped  in  the  same  act  of  perception. 
With  many  attributes  this  may  be  so ;  but  we  equally  class  with 
them  attributes  which  are  locally  separated  by  immense  dis- 
tances, and  those  which  we  do  not,  and  possibly  cannot,  perceive 
at  the  same  time.  A  simple  example  or  two  will  best  illustrate 
this  width  of  interpretation  which  we  are  forced  to  claim. 

We  say,  for  example,  that  the  smell  and  the  taste  of  an 
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ofBnge  always  go  together.  Whenever  we  perceive  one  we  can 
confidently  anticipate  the  other.  This,  of  course,  is  one  of  those 
narrower  uniformities  where  the  indication  is  reciprocal.  Even 
firom  the  popular  standard  of  precision  of  determination  neither 
attribute  can  be  found  without  the  other  being  found  at  its 
side :  we  never  perceive  this  particular  taste  or  this  particular 
smell  except  in  the  firuit  in  question. 

Now  simple  as  such  an  example  is,  and  near  down  as  we 
have  gone  to  the  ultimate  data  of  sense  and  consciousness  when 
we  are  thus  dealing  with  smell  and  taste,  it  does  not  need  much 
consideration  to  see  that  even  here  a  considerable  amount  of 
mental  construction  or  synthesis  has  had  to  be  performed  before 
we  can  regard  the  smell  and  taste  as  permanently  coexisting 
attributes  in  one  and  the  same  object.  The  acts  of  perception 
of  smell  and  of  taste  are  seldom  or  never  strictly  coexistent  in 
the  sense  of  beginning  and  ending  together.  Like  other  per- 
ceptions they  are  brief  and  recurrent,  and  have  to  be  selected 
out  of  a  multitude  of  other  nearly  simultaneous  sensations  with 
which. they  are  not  considered  to  be  connected.  When  this  has 
been  done;  and  the  process  aided,  and  the  result  secured,  by 
resort  to  language  to  solidify  the  groups  of  elementary  sensa- 
ticois,  we  picture  the  result  to  ourselves  in  the  shape  of  perma- 
nent properties  or  attributes  which  we  consider  to  coexist  in 
one  and  the  same  object. 

Consider  now  the  bet  that  the  moon  always  presents  the 
same  face  towards  the  earth.  As  before,  there  is  what  we  must 
rank  as  a  uniformity  here ;  for  we  know,  when  we  look  out  at 
night,  what  &ce  we  shall  see.  This  knowledge,  which  thus 
outruns  and  anticipates  experience  of  the  iact,  must  have  an 
objective  basis  to  rest  upon,  and  such  basis  can  be  no  other  than 
a  uniformity  of  some  kind.  Now  what  is  the  uniformity  here  ? 
We  are  referring  to  an  individual  object,  and  not  making  any 
general  statement  about  the  behaviour  of  planets  in  general. 
What  we  must  be  understood  to  mean,  I  think,  is  this:  that 
wherever  the  group  of  attributes  by  which  that  object, — the 
moon, — is  recognized  and  distinguished,  such  for  instance  as  its 
size,  brightness,  distance  from  the  earth,  and  position,  are  found 
to  occur,  there  also,  along  with  these,  will  be  found  the  cha- 
racteristic that  a  certain  side  of  it  will  always  be  turned  towards 
the  earth.     The  coexistence  is  therefore  of  the  same  general 
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description  as  when  we  say  of  the  great  pyramid  that  it  presents 
one  face  to  the  north.  It  is  a  property  of  an  individual.  The 
converse  of  course  does  not  hold  good  here.  Plenty  of  other 
bodies,  so  fer  as  our  statement  is  concerned,  might  also  persistently 
turn  the  same  fiice  towards  the  earth*.  The  uniformity  there- 
fore, in  the  sense  in  which  it  is  apprehended  and  expressed,  is 
of  a  one-sided  character :  it  does  not  furnish  the  pair  of  infer- 
ences open  to  us  in  the  case  of  the  taste  and  the  smell  of  an 
orange. 

Now  when  we  come  to  scrutinize  the  coexistent  attributes 
here, — attributes  which  our  formulae  will  commonly  represent 
by  the  simple  s}rmbols  A  and  B, — we  easily  see  to  what  a  great 
extent  the  processes  of  *  filling  in '  and  unifying  have  had  to  be 
carried  out,  by  ourselves  and  those  who  went  before  us.  For 
one  thing,  the  only  sense  to  which  we  are  able  to  make  a  direct 
appeal  in  this  case  is  that  of  sight,  the  object  being  removed 
fer  out  of  reach  of  any  other  organ.  And  inasmuch  as,  by 
supposition,  we  never  see  but  one  fece  of  the  moon,  it  may  be 
asked.  Where  are  the  other  elements,  besides  this  visible  fece, 
which  constitute  the  regularity?  Two  such,  at  least,  must 
concur  in  order  to  constitute  a  coexistence ;  but  what  else  is 
there,  in  the  way  of  an  object,  besides  the  face  familiar  to  us  ? 
The  answer  of  course  is  that  here,  as  in  all  other  cases,  an 
*  object '  or  an  *  attribute '  is  a  synthesis  of  a  great  deal  more 
than  our  senses  can  pi*esent  to  us  at  any  given  moment.  In 
the  case  of  the  heavenly  bodies  we  have  an  extreme  instance  of 
this,  for  nearly  every  attribute  they  possess  has  to  be  obtained 
by  such  a  mental  construction.  And  we  cannot  do  with  them 
as  we  can  with  common  objects  about  us,  namely  help  out 
the  sense  which  fails  us  at  the  time  by  an  appeal  to  the  same 
sense  at  other  times.  When  I  look  across  the  room  at  a  book 
on  the  shelf,  it  is  at  the  moment  merely  a  visible  image ;  but 
its  size  and  its  shape  and  its  weight  have  been  tactually  and 
muscularly  felt  before,  and  may  be  so  again.  But  when  we  look 
at  the  moon,  every  such  attribute  has  to  be  acquired  directly 
firom  other  bodies,  and  then  transferred  to  the  one  in  question. 

^  The  charaoteristic  in  question  is  supposed  to  be  the  result  of  tidal  friction 
during  past  ages.  There  are  reasons  for  concluding  that  a  similar  result  has 
occurred  in  the  case  of  the  planet  Mercury,  that  is,  that  it  always  presents  the 
same  face  to  the  San.     (v.  Sir  G.  H.  Darwin,  The  Tides,) 
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What,  in  feet,  are  the  other  attributes  which  we  consider  to 
concur  with  that  visible  fece ;  or  rather  with  that  fece  specialised 
by  the  characteristic  of  pointing  always  towards  the  earth? 
One  of  them  is  an  approximately  spherical  shape.  This  is 
founded  entirely  on  reasoning  derived  from  many  and  remote 
ph}rsical  considerations,  and  certainly  not  fix)m  such  sensible  data 
as  give  me  information  about  the  shape  of  a  marble  or  an  egg. 
We  assign  it  also  a  certain  mass ;  but  this  again  is  the  outcome 
of  long  and  intricate  mathematical  analysis.  Then  there  is  the 
size  and  the  position  in  the  heavens  which  it  occupies  at  any 
given  time.  But  these  are  given  to  us  merged,  so  to  say,  in 
the  visible  fece  which  alone  we  can  perceive,  and  they  have  to 
be  distinguished  from  it  by  an  act  of  mental  analysis.  It  is  only 
after  many  such  processes  have  been  gone  through  that  we  can 
regard  the  moon  as  being  a  persistent  unity  with  a  plurality  of 
attributes :  that  is  as  being  an  '  object '  in  which  A,  B,  C,  and 
so  forth  can  coexist  side  by  side.  We  obtain  the  conception  of 
a  solid  body  of  a  spherical  shape,  some  2000  miles  in  diameter, 
about  240,000  miles  distant  from  us,  revolving  with  a  certain 
speed  round  the  earth,  and  possessing  the  characteristic  of  always 
turning  one  side  towards  the  earth. 

One  caution  may  be  repeated  in  concluding  this  part  of  the 
subject  The  so-called  coexistence  may  often  be  in  great  part 
produced  by  an  unconscious  artifice  of  language  by  which  attri- 
butes distinctly  and  necessarily  subsequent  in  their  appearance 
may  be  anticipated  and  made  to  appear  simultaneous.  For 
instance,  I  may  say  of  a  cobra  that  its  bite  is  deadly ;  by  which 
I  mean  nothing  more  than  that  the  bite  is  always  followed  by 
death.  But  it  is  sometimes  more  convenient^  to  regard  the 
occasional  and  conditional  sequence  as  a  permanent  presence 
of  a  capacity.  This  is  mainly  effected  by  the  aid  of  language. 
We  term  the  snake  '  deadly,'  just  as  we  term  it  '  supple '  or 
'  many-ribbed ',  thus  transferring  the  occasional  sequence  to  a 
place  among  the  permanent  coexistences.  This  subject  will 
come  before  us  again  on  a  ftiture  occasion. 


CHAPTER   IV. 

THE  UNIFORMITY  OF  NATURE. 

In  the  two  preceding  chapters  we  have  discussed  at  length 
the  main  characteristics  of  two  very  notable  kinds  of  uniformity 
or  order.  The  former  of  these  has  long  had  its  recognized 
place  in  logical  and  metaphysical  treatises ;  the  latter,  whilst 
never  approaching  to  the  celebrity  of  its  rival,  has  also  had  a 
good  deal  said  for  it  in  recent  discussions  on  Inductive  Logic. 
It  is  now  time  to  raise  the  question  as  to  what  we  mean  by 
Uniformity  in  general,  and  whether  the  two  special  classes  of 
sequence  and  coexistence,  as  hitherto  understood,  exhaust  its 
range  and  significance. 

This  expression,  Uniformity  of  Nature,  is  used  in  various 
senses.  By  some  writers  it  is  narrowed  down  until  it  is  made 
equivalent  to  the  Law  of  Causation,  and  is  used  almost 
interchangeably  with  that  expression.  As  we  propose  to  use  it 
here  it  must  be  understood  in  a  much  wider  sense,  covering 
in  fact  every  kind  of  regularity  and  orderliness.  It  is  veiy 
difficult  to  find  any  definition  for  so  extremely  general  a 
conception  as  .^is.  Perhaps  indeed  as  near  an  approach  as  we 
can  get  to  any  definition  is  reached  by  saying  that  wherever 
any  two  or  more  attributes  are  repeatedly  found  to  be  connected 
together,  closely  or  remotely,  in  time  or  in  space,  there  we  have 
a  uniformity.  And  the  general  expression,  the  Uniformity  of 
Nature,  is  intended  to  cover  all  such  partial  connections,  and 
to  imply  that  their  existence,  in  some  form  or  other,  may  be 
detected  or  reasonably  inferred  throughout  all  phenomena 
whatever. 

Uniformity,  in  this  sense,  it  must  be  remarked,  is  the 
objective  counterpart  or  foundation  of  inferribility.     We  are 
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purposely  confiDing  ourselves  at  present  to  the  objective  order 
of  things,  because  these  preliminary  chapters  are  intended  to 
deal  with  the  foundations  of  inference  rather  than  with  the 
mental  act  itself.  But  the  two  are  only  different  aspects  of 
one  and  the  same  state  of  things.  That  is,  wherever  Uni- 
fonnity  exists,  there  we  can,  actually  or  potentially, — in  other 
words  with  our  present  resources  of  observation  and  calculation, 
or  with  such  improvements  in  these  as  we  can  conceive  to  take 
place  without  interfering  with  their  essential  character, — draw 
iiiference&  And  where  it  does  not  exist,  there  no  conceivable 
employment  of,  or  improvement  in,  these  faculties  would  enable 
us  to  draw  any  inferences  ^  What  might  be  done  by  beings 
of  a  higher  order  than  ourselves,  we  cannot  say — their  world 
is  not  OUTS — but  a  system  of  Logic  intended  for  man  must 
stop  short  at  the  ideal  limit  which  we  can  conceive  to  be 
reached  by  the  exercise  of  fBM^ulties  like  those  which  we 
possess.  Such  a  general  indication  of  the  Nature  of  Uni- 
formity as  is  thus  fiinushed  is  too  vague  to  be  very  useful  or 
even  readily  intelligible:  the  significance  of  the  conception 
will  best  be  brought  into  light  by  a  brief  discussion  of  the 
principal  heads  under  which  it  may  be  divided. 

The  first  two  of  these  are,  it  need  hardly  be  said,  the  two 
fiLyniliftr  classes  which  have  been  investigated  in  the  foregoing 
chapters.  We  only  recall  attention  to  them  here  in  order  to 
assign  them  their  proper  place. 

1.  First  then  we  have  the  uniformities  of  sequence.  These 
may  for  convenience  be  divided  into  two  subdivisions,  according 
to  the  degree  of  accuracy  with  which  we  are  supposed  to  be 
speaking.     (We  omit  the  ideal  stage,  of  page  65,  here.) 

(1)  If  we  interpret  the  formula  with  the  reasonable  strin- 
gency demanded  for  logical  and  popular  scientific  purposes,  we 
have  what  are  commonly  called  Laws  of  Nature.  Under- 
standing these  in  the  general  sense  in  which  Brown  and 
Mill  may  be  considered  to  have  popularized  them,  we  may 
adopt  some  such  statement  as  this,  "  If  in  any  two  instances 
the  same  set  of  antecedents  occur,  so  will  any  one  of  the 

1  Some  of  LeibDitE'B  Btatemento  of  the  Law  of  Saffident  Beason  seem  to  me 
to  appfoaeh  very  nearly  to  this,  regard  being  had  to  the  fact  that  they  are  stated 
from  the  sabjeetiTe  side  :  **  Bien  n'arrive  sans  qn'il  j  ait  nne  raison  poorqnoi 
cflla  est  ainsi  et  non  aatcement "  (Erdmann,  p.  748). 
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immediate  consequents, — and,  for  that  matter,  the  sum-total 
of  immediate  consequents." 

(2)  The  above  Laws  of  Nature  represent  the  materials  of 
what  may  be  called  first-class  popular  thought.  For  ordinaij 
working  purposes  we  require  something  looser  and  more  con- 
venient. The  sequences  to  which  we  thus  appeal  on  common 
occasions  are  of  the  kind  generally  described  as  Empirteal 
Laws,  or  sometimes  in  more  dignified  terms,  borrowed  from 
Bacon,  AxiomcUa  media.  They  form  the  staple  of  our  reliance 
for  ordinary  purposes. 

We  sufficiently  explained  the  nature  of  these  empirical 
laws,  as  here  understood,  and  will  therefore  merely  add  that 
their  characteristic  depends  upon  the  lax  sense  in  which  the 
*  cause '  is  interpreted.  Instead  of  taking  some  pains  to 
enumerate  all  the  relevant  antecedents,  we  make  a  selection  of 
a  few  of  the  most  important.  We  thus  obtain  a  sequence  of 
far  wider  prevalence,  but  one  upon  which  proportionally  less 
reliance  can  be  placed. 

II.  In  the  next  place  there  are  the  Laws  of  Coexistence. 
These  have  received  far  less  notice  than  those  of  the  former 
class,  and  have  been  generally  disparaged  in  comparison.  It 
was  explained  that  the  two  classes  were  strictly  analogous  in  all 
essential  respects,  and  that  they  would  admit  therefore  of  the 
same  subdivision  and  arrangement,  viz. : — 

(1)  Moderately  strict  coexistences,  in  which  reasonable  care 
had  been  taken  to  include  all  the  elements.  In  such  cases, 
— due  regard  being  had  to  all  the  difficulties  involved  in  the 
attempt  to  distinguish  between  the  attributes, — there  seemed  no 
reason  to  deny  to  coexistences  any  of  the  rights  of  inference  to 
which  the  sequences  are  considered  to  be  entitled. 

(2)  Loose  coexistences,  in  which  but  few  elements  were 
introduced,  possibly  only  two ;  one  of  these  being  taken  as  a 
sign  of  the  presence  of  the  other.  The  dependence  to  be 
placed  upon  these  is,  of  course,  not  very  strong ;  but  such  as 
they  are,  they  form  the  foundation  of  our  conclusions  on  a 
vast  number  of  occasions  in  our  ordinary  life.  The  question 
to  what  extent,  if  any,  these  coexistences  admit  of  resolution 
into  sequences,  is  reserved  for  discussion  in  a  future  chapter. 
Before  proceeding  to  the  next  classes  of  Uniformities  some 
extremely  important  considerations   must  be  attended  to  in 
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reference  to  the  above  two.  It  is  not  so  much  that  the 
assumption  we  are  now  about  to  make  is  one  which  would  in 
conimon  language  be  regarded  as  a  '  uniformity  *,  but  it 
certainly  seems  demanded  in  order  to  render  the  others  avail- 
able. 

A  convenient  way  to  introduce  this  assumption  is  by  the 
following  query.  Conceive  that  some  ingenious  and  malicious 
agent  were  endowed  with  complete  power  over  all  the  pro- 
perties and  forces  of  Nature,  to  make  and  to  mar  at  his  will,  and 
that  the  general  problem  were  set  before  him  to  effect  such 
disturbances  as  should  entirely  put  a  stop  to  all  inference,  and 
therefore  to  all  safe  and  rational  action,  on  the  part  of  man : — 
what  had  he  best  do?  We  will  suppose  that  he  is  recom- 
mended to  do  his  work  efficiently  but  economically  :  that  is,  he 
is  to  make  the  minimum  of  change  which  will  answer  the  pro- 
posed purpose.  What  then  would  be  the  sort  and  amount  of 
mischief  he  would  find  to  do  in  order  to  destroy  at  a  stroke  all 
the  fabric  of  Inductive  inference  whether  of  daily  or  of  scientific 
life? 

Were  such  a  question  proposed  to  logicians  of  the  school  of 
Brown  and  Stewart,  it  is  likely  that  what  they  would  reply 
would  in  effect  be  this: — Just  let  all  the  causal  'chains'  be 
snapped  or  corroded,  so  as  to  be  no  longer  trustworthy.  (We 
may  remark  here,  in  passing,  that  it  would  come  to  the  same 
thing  whether  the  objective  regularity  itself  were  tampered  with, 
or  merely  our  belief  in  it,  or  whether  both  were  involved  in 
one  common  ruin.  What  is  necessary  for  successful  action  is 
the  concurrence  of  both  :  the  absence  of  either  would  be  fatal. 
This  however  will  be  discussed  in  the  next  chapter ;  what  here 
concerns  us  is  the  objective  regularity,  with  which  alone  our 
agent  is  supposed  to  be  allowed  to  meddle.)  They  would  say 
that  if  the  universal  prevalence  of  the  Law  of  Cause  and  Effect 
were  interfered  with,  the  whole  fabric  of  successful  thought 
and  action  would  be  pulverized  at  once.  And  so  it  would,  no 
doubt.  If  the  same  antecedents  could  no  longer  be  insured 
to  give  the  same  consequents,  this  loss  of  confidence  would 
produce  a  shock  which  would  paralyze  all  thought  and  action. 
There  would  however  be  a  quite  needless  violence  in  setting  to 
work  in  this  style :  much  less  extreme  measures  would  quickly 
bring  down  upon  our  heads  a  state  of  things  not  a  whit  less 
V.  7 
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mischievous  for  any  practical  purposes.  If  I  had  the  work 
entrusted  to  me  I  would,  like  any  prudent  reformer,  express 
unbounded  respect  for  the  present  constitution  of  things.  I 
would  not  touch  the  Law  of  Causation;  in  hci  I  would 
interpret  it  with  the  utmost  stringency  and  rigour.  Let  it 
remain  true  hereafter,  as  before,  that  the  same  antecedents 
shall  be  followed  by  the  same  consequents: — only  neut- 
ralize the  eflBciency  of  the  formula  by  securing  that  the 
same  antecedents  do  not  recur.  A  great  deal  more  than  is 
commonly  supposed  might  be  quietly  eflfected  in  this  way; 
without  even  doing  anything  which  would  fall  under  common 
definitions  of  a  miracle.  For  instance,  let  each  pair  of  animals, 
plants,  fruits,  and  so  forth,  be  unique  of  its  kind,  like  the 
&bled  phoenix, — we  might  add  to  the  number  of  species  in 
proportion  as  we  diminished  the  number  of  their  representa- 
tives, so  as  to  keep  up  the  quantity  of  individuals  and  add  to 
the  consequent  perplexity, — and  most  of  the  generalizations 
and  inductive  extensions  upon  which  we  depend  for  guidance 
in  daily  life  would  vanish  at  once.  Again,  when  we  came  to 
deal  with  material  objects,  a  sudden  and  sufficient  increase  in 
the  motion  of  the  earth, — always  leaving  the  law  of  gravitation 
absolutely  intact, — would  destroy  a  great  proportion  of  the 
regularities  on  which  our  conduct  proverbially  depends :  the 
seed-time  and  harvest,  the  day  and  night,  and  so  on.  For  if 
the  earth  were  sent  out  into  a  hjrperbolic  path  we  should  never 
again  have  any  one  summer  or  winter  or  day  or  night  which 
would  be  an  exact  repetition  of  the  preceding  one :  nor  would 
even  an  average  of  any  number  afford  safe  guidance  as  to  the 
repetition  of  a  similar  average  again:  and  such  a  change  of 
course  would  carry  its  consequences  throughout  the  whole  of 
animate  Nature. 

The  above  are  but  one  or  two  instances  out  of  multitudes 
which  might  be  suggested.  It  is  obvious  what  an  amount  of 
mischief  our  agent,  if  he  properly  understood  his  business, 
might  effect  without  tampering  with  laws  of  causation,  or  at 
most  without  doing  so  at  more  than  one  point  and  once  for  all. 

What  this  fanciful  hypothesis  is  intended  to  illustrate  is  the 
insufficiency  of  the  Causation  formula,  when  rigidly  interpreted 
in  concrete  sequences,  to  serve  by  itself  as  a  means  of  inference. 
It   can  be   thus  rigidly  stated,  as   we   have   shown,  without 
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difficnltj  or  inconsistency,  but  it  has  then  to  be  couched  in 
a  hypothetical  form.  To  render  any  definition  of  this  kind 
of  the  slightest  use  we  must  append  a  rider  to  it?,  by  the 
assumption  that  such  repetition  of  similar  cases  as  we  require 
does  actually  occur.  Otherwise  we  could  never  apply  our 
formula,  for  the  most  infallible  rule  will  fail  us  if  we  never 
encounter  the  circumstances  in  which  alone  it  is  available. 

Be{>etition  therefore  of  similar  cases  is  essential,  if  we  are  to 
utilize  the  uniformities,  but  the  way  in  which  these  repetitions 
are  brought  about  deserves  careful  notice.  Complete  repetition 
of  all  the  constituent  elements,  down  to  the  most  minute,  is,  as 
we  have  already  seen,  out  of  the  question.  Such  repetitions  as 
we  actually  find  set  before  us  are  the  result  of  two  factors,  one 
contributed  by  Nature,  the  other  partly  contributed  by  ourselves. 
There  is,  that  is  to  say,  an  actual  recurrence  over  and  over 
again  of  a  large  proportion  of  the  elements  which  compose  the 
antecedent,  but  with  this  must  be  combined  the  knowledge  on 
our  part  that  the  elements  which  we  decide  to  omit,  in  order  to 
aecure  the  recurrence,  are  really  insignificant.  This  involves 
a  considerable  amount  of  acquired  information  as  to  what  is 
trivial  and  what  is  important,  in  each  class  of  cases.  There  was 
a  time  when  any  one  who  wished  to  decide  what  would  be  the 
result  of  a  battle  or  an  expedition  would  have  thought  that 
amongst  the  essential  antecedents  was  to  be  included  the 
position  of  the  stars  at  the  time,  or  the  fact  of  a  bird  being  seen 
to  the  right  or  left  of  the  observer.  We  have  decided  that 
such  incidents  are  unimportant,  and  accordingly  we  can  recognize 
recurrences  of  similar  instances  in  cases  where  our  remote 
ancestors  would  have  thought  the  circumstances  widely  different- 
Nature,  as  we  have  seen,  and  as  Leibnitz  was  fond  of  insist- 
ing, never  exactly  repeats  herself  But  she  does  the  next  best 
thing  to  this.  She  gives  us  repetitions, — sometimes  very  fre- 
quent, sometimes  very  scarce,  according  to  the  nature  of  the 
phenomena, — of  all  the  important  elements,  only  leaving  it  to 
us  to  decide  what  these  important  elements  are. 

One  way  indeed  in  which  these  repetitions  are  presented  to 
ns  is  in  the  form  of  what  we  call  coexistences,  which  brings  us 
round  to  the  point  already  discussed.  In  fact  a  coexistence 
loosely  understood  is  an  occasion  of  a  repetition  of  a  sequence 
similarly  understood ;  that  is,  it  is  an  occasion  of  recognizing 

7—2 
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and  applying  it.  This  may  need  a  moment's  consideration. 
Recur  to  the  lobster  which  we  found  to  turn  from  black  to  red 
on  being  put  into  boiling  water.  Here  is  a  sequence  which  we 
feel  confident  will  be  repeated  if  we  repeat  the  antecedent 
Now  if  there  were  but  one  lobster  available  this  certainty, 
being  merely  hypothetical,  would  not  serve  our  purpose.  At 
this  point  come  in  the  coexistences  to  help  us.  The  lobster, 
being  a  '  natural  kind ',  belongs  to  a  class  containing  a  plurality 
of  members,  and  all  of  these  furnish  us  with  the  repetitions  of  the 
previous  sequence  if  we  choose  to  avail  ourselves  of  them.  The 
lowest  or  narrowest  such  uniformity  of  coexistence  which  would 
fell  under  our  description  of  them,  must  at  least  contain  two 
members,  and  even  thus  we  should  secure  one  repetition  and  so 
could  put  our  sequence  to  proof.  But  since  in  practice  there 
are  mostly  many  specimens  of  each  kind,  the  coexistences 
become  the  main  opportunity  aflforded  to  us  of  converting  our 
sequences  from  hjrpothesis  to  actuality. 

A  few  remarks  may  be  added  here  as  to  the  licence  open  to 
us,  in  various  cases,  to  omit  determining  or  individualizing  cir- 
cumstances. It  is  only  by  such  omission,  as  already  remarked, 
that  we  can  ever  secure  repetitions  of  what  we  regard  as  the 
same  phenomenon  or  event.  A  simple  example  or  two  will 
serve  to  bring  out  the  distinction. 

For  instance,  I  take  pieces  of  copper  and  of  zinc,  connect 
them  in  a  certain  way,  and  plunge  them  in  an  acid :  a  galvanic 
current  follows.  Now  we  all  admit  that  if  exactly  the  same 
process  be  repeated  the  same  consequence  will  follow.  But  can 
the  same  process  be  repeated?  Obviously  it  can  up  to  a  certain 
standard  of  precision.  As  we  are  dealing  with  voluntary  actions 
we  have  not  here  to  sit  down  and  wait  for  another  occasion  of 
the  same  kind  to  present  itself:  we  can  ourselves  make,  or 
rather  aid  in  making,  our  repetition.  We  can  select  other 
pieces  of  metal,  and  more  acid,  of  the  same  quality,  and  treat 
them  as  we  did  before.  We  are  thus  appealing  even  here  to 
the  repetitions  which  Nature  so  freely  aflfords  us  in  the  case  of 
simple  substances,  and  by  their  aid  we  secure  the  desired 
opportunity  of  testing  or  appljdng  our  sequence. 

We  cannot  indeed  do  exactly  the  same  thing  over  again,  as 
we  should  soon  find  if  some  exceedingly  delicate  operation  had 
to  be   performed   which   turned   on   the   precise  quality   and 
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strength  of  the  electric  current.  But  it  is  soon  found  that  for 
practical  purposes  many  circumstances  may  be  omitted  as 
trivial, — the  temperature  of  the  room,  the  moisture  of  the  air 
and  so  forth.  Our  power  of  thus  recognizing  insignificant 
attributes,  and  the  fact  that  we  are  dealing  with  voluntary 
actions  about  comparatively  simple  substances,  secure  us  as 
many  repetitions  as  we  require. 

Now  take  the  following  case.  I  drink  a  quantity  of  sherry 
one  night,  and  wake  with  a  headache  next  morning.  As  before, 
I  feel  no  doubt  that  if  exactly  the  same  thing  were  done  over 
again  exactly  the  same  result  would  follow.  Here  too,  as  before, 
there  are  a  number  of  notoriously  insignificant  circumstances, 
such  as  the  moisture  of  the  air,  its  electric  condition,  the 
direction  of  the  wind,  and  so  forth.  And  again,  as  before,  there 
is  a  group  of  circumstances  which  we  can  repeat  with  tolerable 
accuracy,  such  as  the  strength  of  the  liquor,  its  quantity  and 
quality,  and  the  time  of  its  consumption.  So  fiu*  no  difference 
of  importance  can  be  detected.  But  whereas  in  the  former 
instance  these  important  attributes  admitted  of  exhaustive 
determination,  and  tolerably  aecarate  reproduction,  in  this 
latter  instance  many  of  th&m, — those,  for  example,  which  are 
included  in  what  is  caJfed  oar  state  of  health  at  the  time, — do 
not  admit  of  detemiixiftticHi.  We  cannot  therefore  procure  two 
cases  sufficiently  resembling  each  other  to  give  the  Law  of 
Causation  toir  seope  to  show  what  help  it  can  give  us.  The 
available  eoaes  are  sufficiently  in  agreement  to  raise  a  presump- 
tion, hvA  not  sufficiently  so  to  produce  confidence. 

One  more  example.  I  take  a  box  of  dominoes,  toss  the 
iontents  to  the  ceiling  and  mark  the  faces  and  directions  of  the 
pieces  as  they  £ei11.  As  before,  none  of  us  has  any  doubt  that 
repetition  of  the  antecedent  will  be  followed  by  certain  repe- 
tition of  the  consequent.  As  before,  some  of  the  antecedents 
can  be  repeated,  for  we  may  throw  the  same  pieces  in  the  same 
room ;  and  some,  as  before,  are  notoriously  ineffective,  such  as 
the  hour  of  the  day  and  the  phase  of  the  moon.  What  baffles  us 
is  the  vast  number  and  impossibility  of  determination  of  really 
effective  elements.  Few  conditions  in  fact  can  be  so  remote 
that  we  can  make  sure  that  they  have  no  influence :  even  our 
state  of  health,  and  the  temperature  of  the  room,  have  some- 
thing to  do  with  the  result.    Consequently  we  cannot  obtain  any- 
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thing  that  will  pass  muster  as  a  concrete  repetition  of  the  event 
in  question.  That  event  is,  to  all  relevant  intents  and  purposes, 
in  the  position  of  a  unique  one.  The  repetition  is  wanting 
here  which  alone  could  render  the  uniformity  of  sequence 
available  for  us. 

III.  The  next  class  of  uniformities  which  deserves  notice 
here  may  be  briefly  described  as  being  of  a  rhythmic  character. 
As  we  are  merely  passing  them  in  review  here  we  will  not  stop 
to  enquire  whether  they  may  not  by  a  stretch  be  brought  under 
the  head  of  sequences  and  coexistences;  but  for  practical 
purposes  they  are  best  put  in  a  class  by  themselves. 

What  is  referred  to  here  are  those  broad  cycles  of  recurring 
events  which  may  be  traced  in  almost  every  direction  in  Nature, 
They  deserve  separate  notice  if  only  for  the  fact  that  their 
immemorial  recognition,  and  their  enormous  importance,  have 
gained  for  them  a  quite  proverbial  acceptance  as  the  type  of 
natural  stability  giving  ground  for  human  reliance. 

The  cycle  of  recurring  events  constituting  day  and  night, 
and  the  similar  cycle  constituting  summer  and  winter,  are  as 
above  suggested  the  most  prominent  and  familiar  of  such 
instances.  In  several  respects  such  groups  as  these  correspond 
to  '  species '  of  things,  or  the  other  *  natural  kinds  *  described 
by  Mill.  That  is,  they  furnish  us  with  a  large  number  of  similar 
groups,  agreeing  in  the  bulk  of  their  important  elements,  but 
difierentiated  by  a  number  of  comparatively  insignificant  details. 
They  therefore  furnish  us  with  numerous  and  convenient 
opportunities  of  applying  our  sequences,  and  thus  setting  the 
Law  of  Causation  to  do  our  work.  I  sow  seed,  and  it  flowers 
and  ripens  that  year.  In  order  to  do  the  same  thing  over  again, 
and  thus  to  be  able  to  anticipate  the  same  result,  I  must  obtain 
a  repetition  of  such  a  cycle.  And  thus  a  group  of  *  seasons ' 
comes,  for  these  logical  purposes,  to  resemble  the  kinds  of 
substances  or  living  organisms  which  as  we  saw  gave  us 
many  of  our  opportunities  of  similar  repetitions.  It  would 
not  be  correct  to  speak  of  these  cycles  as  *  coexistences ',  for  the 
bulk  of  the  elements  which  constitute  them  are  distinctly  not 
simultaneous  but  successive;  but  inasmuch  as  this  group  of 
elements  does  not  display  the  causal  characteristic  of  rigid 
regularity  distinctive  of  strict  laws  of  sequence,  they  are  best 
classed  with  the  coexistences.    An  example  will  make  this  plain. 
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The  light  of  day,  increasing  from  dawn  to  noon  and  then 
declining  to  twilight,  gives  us  a  succession  of  events  one  of 
which  does  not  *  cause  *  the  other,  even  in  the  merely  sequence 
sense  of  that  term ;  the  group  is  therefore  more  in  the  nature 
of  a  simple  aggregate  such  as  constitutes  the  popular  notion 
of  a  Kind,  that  is,  an  uncaused  group  of  attributes.  We  cannot 
call  them  strictly  a  coexistence ;  but  then,  as  we  have  already 
seen,  there  is  a  great  deal  of  conventional  assignment  and 
interpretation  involved  in  every  case  in  which  we  speak  of  a 
coexistence. 

The  rhythmic  character  of  natural  phenomena  illustrated 
by  these  cycles  has  received  much  notice  from  Herbert  Spencer. 
He  regards  it  as  a  necessary  and  universal  characteristic  of 
Nature,  and  as  one  which  admits  of  a  sort  of  k  priori  proof. 
That  these  cycles  are  very  widely  spread  is  certain  ;  but  so  far 
from  regarding  their  existence  as  necessary  it  seems  to  me  easy 
enough  to  conceive  an  alteration  which  should  at  once  mar  their 
character  and  eventually  destroy  them.  Just  such  a  change 
as  we  recently  supposed  our  mischievous  agent  to  carry  out  for 
the  purpose  of  baffling  our  predictions  would  suffice  to  do  the 
business.  The  known  Laws  of  Motion  in  no  way  demand  an 
elliptic  orbit  in  a  planet ;  they  will  be  equally  satisfied  with  a 
hjrperbolic  orbit.  And  then  the  rhythm  of  summer  and  winter 
begins  to  suffer,  and  slowly  to  tend  towards  the  dull  monotony  of 
one  unchanging  temperature.  So  with  the  day  and  night.  Let 
space  be  filled  with  a  resisting  medium  (and  we  certainly  do  not 
know  that  it  is  not)  and  the  familiar  rhythm  that  we  now 
experience  would  gradually  begin  to  be  affected,  and  finally  to 
disappear. 

It  does  not  appear  correct,  therefore,  to  regard  these  cyclic 
arrangements  of  phenomena  as  in  any  sense  necessary  or 
ultimate.  They  have  their  conditions, — in  the  case  of  the 
seasons  a  certain  velocity  of  translation  of  the  earth  is 
demanded,  and  if  this  be  exceeded,  the  cycle  no  longer  remains 
unimpaired, — and  so  long  as  these  conditions  prevail  that 
characteristic  will  be  found,  but  no  longer.  This  does  not 
however  diminish  their  practical  utility,  and  they  therefore 
deserve  distinct  notice  in  any  discussion  of  the  foundations  of 
Inductive  Logia 

IV.     The    Conservation    of    Einergy.     This    now    familiar 
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physical  principle  certainly  deserves  a  place  amongst  the 
uniformities  which  furnish  a  ground  for  inference,  though  in 
a  logical  treatise  our  discussion  of  it  must  be  very  brief.  The 
main  characteristics  of  it  which  claim  notice  here  aeem  to 
me  to  be  the  three  following,  in  all  of  which  it  represents 
an  immense  advance  beyond  the  mere  regularities  of  sequence 
which  play  so  large  a  part  in  our  older  logical  treatises. 

(1)  In  the  first  place  it  embraces  a  whole  field  of  inference 
which  sequences  cannot  reach,  or  can  reach  only  with  a  <»rtain 
strain.  Suppose  for  instance  a  ball  rolling  along  the  ground, 
which  gradually  slackens  in  speed  and  at  last  comes  to  a  stop. 
We  can  calculate  its  speed  throughout,  and  therefore  make 
inferences  about  it ;  but  we  should  find  it  hard  to  apply  any 
reasonable  modification  of  the  common  account  of  causation  to 
such  a  case.  Of  course  if  it  were  a  repetition  of  a  precisely 
similar  performance  that  account  might  be  introduced;  but  it 
is  surely  a  rather  futile  interpretation  to  say  that,  if  another 
ball  were  set  rolling  just  as  that  one  is  rolling,  it  would  follow 
the  same  course  throughout. 

Now  what  the  doctrine  of  Einergy  does  here  is  to  supply 
a  principle  which  requires  no  appeal  to  any  other  similar 
concrete  example.  The  energy  of  motion  with  which  the  ball 
started  must  be  retained  in  some  form :  what  the  ball  loses  in 
motion  the  ground  and  air  must  gain,  through  Motion,  in 
warmth.  We  must  appeal  to  experience  to  ascertain  the 
Motion,  and  we  may  be  unable  to  work  out  the  problem 
accurately,  but  we  have  the  requisite  data  in  our  hands. 

The  fact  is  that  the  ordinary  sequence  formula,  as  given  in 
the  Brown-Mill  Law  of  Causation,  is  only  appropriate  where 
we  are  dealing  with  concrete  cases  of  distinct,  almost  abrupt, 
change.  In  the  words  of  Mill  himself,  "it  is  events,  that  is 
to  say  changes,  not  substances,  that  are  subject  to  the  Law  of 
Causation  "  {Exam,  of  Ham,  p.  295).  And  the  great  advance 
indicated,  in  this  respect,  by  the  doctrine  of  Conservation  of 
Energy  is  its  perfect  appropriateness  to  cases  where  there  is 
an  entire  absence  of  change  (where  the  Energy  is  preserved 
unchanged) ;  as  also  to  those  slow  and  continuous  changes,  as 
in  the  gradually  stopping  ball,  where  the  energy  is  very  slowly 
modified  into  other  forms. 

(2)  In   the  second   place  the  doctrine   bridges  over  the 
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chasm  between  different  classes  of  sequences  which  the  old 
formula  had  to  leave  unconnected.  We  knew,  for  instance, 
that  a  certain  chemical  action  would  produce  electricity,  and  we 
knew  that  fiiction  would  produce  heat ;  but  between  heat  and 
electricity  we  might  have  had  no  link.  No  doubt  we  could  in 
this  case  also  have  appealed  to  specific  experience,  by  securing 
a  concrete  instance  of  the  right  kind,  but  the  advantage  of  the 
principle  in  question  is  that  it  enables  us  to  dispense  with  this, 
and  therefore  greatly  widens  what  may  be  called  the  actual  as 
against  the  simple  hypothetical  scope  of  our  formul».  We  can 
say  with  confidence  that  energy  cannot  be  lost:  that  it  must 
exist  somewhere  and  somehow,  in  one  or  other  of  a  certain 
namber  of  forms,  such  as  motion,  heat,  electricity.  And  if  we 
are  able  to  state  in  any  given  case  which  of  these  forms  must 
be  assumed,  then  we  can  at  once  link  one  of  these  causation- 
connections  on  to  another,  and  bring  into  play  sequences  which 
would  otherwise  be  unavailable. 

(3)  The  indestructibility  of  Einergy,  under  so  many  and 
strikingly  different  forms,  is  doubtless  its  most  impressive  aspect; 
and  owing  to  the  light  which  this  characteristic  sheds,  and 
seems  still  more  capable  of  shedding,  upon  the  processes  of 
Nature,  it  has  deservedly  been  the  most  discussed  in  popular 
explanations.  But  for  purely  inferential  purposes  it  is  a  question 
whether  the  importance  of  the  principle  is  not  most  felt  in  a 
third  respect,  viz.  the  enlarged  scope  it  jdelds  for  quantitative 
assignment.  The  indestructibility  of  mass  is  the  foundation  of 
much  of  the  accurate  work  which  physicists  and  chemists  have 
attained  to  in  the  past ;  and  it  seems  probable  that  the  admis- 
sion of  a  similar  indestructibility  of  a  non-material  element, 
like  this  of  Energy,  may  do  as  much  for  us  in  fresh  directions 
in  the  future. 

As  we  are  expressly  confining  ourselves,  in  this  early  part  of 
the  subject,  to  non-quantitative  considerations,  only  a  few  words 
of  indication  can  be  given  here.  It  must  sufiBce  to  say  that  the 
knowledge  that  no  portion  of  Energy  can  be  lost  is  an  enormous 
help  in  our  power  of  inference.  One  of  the  forms  having  its 
exact  equivalent  amongst  the  others,  in  respect  of  quantity,  we 
can  select  the  most  delicate  and  convenient  of  these  forms  for 
the  purpose  of  measurement.  And  when  we  know  and  are  able 
to  measure  approximately  some  of  the  forms  which  are  most 
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sensible,  we  may  succeed  in  indirectly  estimating  others  whose 
direct  measurement  would  be  quite  beyond  our  powers.  In  these, 
and  many  other  ways,  some  of  which  will  receive  notice  here- 
after, the  principle  of  Conservation  of  Energy  has  become  one 
of  the  most  powerful  resources  of  the  physicist  wherever 
accuracy  of  measurement  is  involved. 

V.  The  next  class  to  be  noticed  contains  those  which,  for 
want  of  any  well-recognized  descriptive  term,  may  be  called  Prx>' 
bability  uniformities.  Owing  to  the  special  mathematical  treat- 
ment demanded  in  this  class,  we  must  notice  them  but  veiy 
briefly  here.  They  form  the  basis  of  the  Theory  of  Probabilities, 
being  the  objective  counterpart  of  that  graduation  of  quantity 
of  belief  which  the  Theory  assumes  in  its  subjective  treatment. 

Their  main  characteristic  may  be  indicated  in  a  few  words. 
They  combine  individual  irregularity  with  aggregate  or  average 
regularity;  they  represent  therefore  a  distinct  advance  of  the 
domain  of  uniformity  into  regions  which  the  preceding  classes 
did  not  attempt  to  grapple  with.  In  each  of  those  former 
classes  we  were  as  certain  of  the  individual  case  as  we  were  of 
the  group  to  which  it  belonged.  We  felt  exactly  the  same 
certainty  that  any  particular  A  would  be  followed  by  B,  for 
instance,  as  that  il  in  a  definite  average  proportion  of  cases 
would  be  so  followed.  And  if  we  felt  quite  uncertain  about  it 
in  any  given  individual  case  we  did  not  look  for  any  better 
information  in  dealing  with  a  number  of  cases.  For  instance, 
in  the  galvanic  battery,  we  felt  just  as  certain  that  the  current 
would  be  produced  in  the  next  case  we  tried  as  that  it  would  in 
a  certain  proportion  of  the  cases  which  formed  the  generalization 
of  our  inference.  And  in  dealing  with  the  box  of  dominoes  we 
felt  exactly  as  uncertain  about  the  one  throw  as  we  did  about 
the  result  of  a  number  of  similar  throws.  At  least  nothing 
was  there  intimated  to  suggest  a  difference  between  the  two 
cases. 

It  is  now  found  however  that  a  broad  distinction  must  be 
drawn  between  individual  cases  and  averages  of  a  number  of 
individuals,  and  that  it  is  quite  possible  for  us  to  be  in  absolute 
ignorance  as  to  the  occurrence  of  an  attribute  in  the  former 
and  yet  to  be  quite  confident  about  its  appearance  in  the  latter. 
When  a  die  is  tossed  fairly  no  resources  known  to  man  will  put 
one  person  in  a  shade  better  position  than  any  other  person  in 
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respect  of  inference  about  the  next  cast.  No  reasonable  being 
raises  a  hint  of  suspicion  that  the  Law  of  Causation  does  not 
in  reality  apply  to  that  case,  but  the  fatal  defect  already 
alluded  to, — namely  the  impossibility  of  securing  an  adequate 
repetition  of  the  antecedent, — prevents  us  from  appealing  to 
any  such  law.  But  when  we  turn  to  averages  the  case  is  widely 
different.  If  it  be  asked,  for  instance,  whether  in  throwing 
a  pair  of  dice  we  shall  in  the  long  run  get  an  average  of  at 
least  six  points,  the  instructed  person  is  at  a  distinct  advantage. 
He  can  not  only  say  that  we  shall  do  so,  but  he  can  say  with 
numerical  accuracy  what  proportion  the  failures  and  successes 
will  bear  to  each  other  on  the  average. 

The  special  conception  prevalent  throughout  this  Calculus 
is  the  substitution  of  a  mean  or  average  for  the  individual  case; 
and  the  physical  foundation  which  justifies  us  in  doing  this  is 
the  constancy  or  orderliness  of  the  mean  in  certain  fields  of 
enquiry.  This  constancy  is  by  no  means  universally  prevalent, 
but  where  it  does  prevail  it  opens  out  to  us  immediately,  like 
any  other  uniformity,  a  fresh  province  of  Inference. 

For  reasons  which  need  not  be  discussed  here  the  practical 
treatment  of  Probability  soon  leads  us  into  mathematical  cal- 
culation, and  into  a  sort  of  calculation  which  is  apt  to  become 
extremely  intricate.  But  the  general  conception  which  is  involved 
in  it  is  by  no  means  a  difficult  one  to  grasp,  being  merely  that 
of  regularity  which  gradually  displays  itself  as  the  area  of  ob- 
servation is  extended,  and  which  is  perfect  only  as  a  "  limit "  in 
the  mathematical  sense  of  the  term. 

VL  The  last  of  the  classes  which  it  will  be  convenient  here 
to  indicate  consists  of  what  we  may  call  '  Uniformities  of  Per- 
sistence *-  We  may  intimate  their  nature  by  the  following  ex- 
ampla  Our  plain  man  cuts  down  a  tree  one  day  in  the  forest. 
He  goes  out  again  the  next  day  to  set  to  work  on  the  next  tree 
of  the  same  kind.  Every  logician  will  tell  him  that  he  will 
have  to  trust  to  the  Law  of  Causation  or  Sequence,  by  relying 
on  the  same  consequent  following  the  same  antecedents.  Most 
logicians  also  will  remind  him  that  an  appeal  to  Laws  of  Co- 
existence IB  involved,  for  he  will  naturally  assume  that  the  grain 
and  texture  of  the  second  tree  will  resemble  those  of  the  first ; 
and  this,  according  to  Mill,  rests  on  the  assumption  of  a  group 
of  uncaused  properties  repeating  itself  in  a  natural  kind.    So  far 
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the  ground  is  familiar;  but  our  woodcutter  will  also  instinctive)] 
and  with  equal  confidence  expect  to  find  the  trunk  of  the  firsi 
tree  lying  where  he  left  it,  and  in  the  same  general  conditioiL 

Now  on  what  principle  is  he  depending  ?  That  there  is  ai 
inference  here,  in  the  sense  of  an  anticipation  before  specifi 
experience,  exactly  as  truly  as  in  the  case  of  the  other  two  con 
elusions,  admits  of  no  doubt.  And  it  also  seems  to  me  clea 
that  we  cannot  force  such  inference  to  fall  under  the  genera 
statement  of  the  Law  of  Causation,  without  some  violena 
In  fact,  on  Mill's  definition,  it  would  be  inadmissible  to  dl 
this,  since  he  expressly  lays  it  down  (as  quoted  above)  tha 
Causation  only  applies  to  changes,  and  the  one  characteristic  o 
the  state  of  things  in  question  is  that  there  is  no  appreciabl 
change  about  it. 

If  we  were  to  succeed  in  eliciting  firom  the  man  himsel 
what  were  his  grounds  of  confidence  in  each  case,  we  shouh 
probably  have  them  in  some  such  forms  as  these: — that  o 
course  if  you  cut  the  second  tree  as  you  did  the  first,  it  wil 
fall  like  the  one  before  it :  and  that  everybody  knows  that  th* 
same  kind  of  tree  shows  the  same  sort  of  grain.  So  fer  th« 
logician  would  go  along  with  him,  though  he  would  think  thai 
the  language  admitted  of  amendment  in  respect  of  precision 
But  in  the  third  place  the  man  would  pretty  certainly  delivei 
himself  to  the  effect  that  of  oomse  he  expects  the  tre< 
to  remain  where  he  left  it,  until  he  or  some  one  else  re 
moves  it. 

To  this  account  it  is  quite  possible  that  the  logician  ma] 
object  that  to  speak  thus  i»  idle,  for  it  is  only  to  say  that  j 
thing  will  not  move  unless  it  be  moved.  If  he  did  take  thi 
ground  it  would,  surely,  be  shortsighted  on  his  part.  For  on^ 
thing,  his  plain  firiend  might  retcwrt  that  other  logicians  as  acut 
as  himself  had  brought  precisely  the  same  objection  against  hi 
own  Law  of  Causation : — Mansel  we  know  scoffs  at  Mill's  defini 
tion  of  this  Law,  declaring  in  so  many  words  that  it  is  mere); 
the  old  nursery  rhyme  over  again,  "  if  she's  not  gone  she  sit 
there  still."  (Proleg.  Log.  p.  331.)  I  do  not  think  that  Manse 
is  quite  right  here,  for  we  have  seen  that  with  due  interprets 
tion  and  assumption  the  Law  might  be  made  significant,  aw 
really  helpful  to  us.  But  nevertheless  the  objection  is  ai 
awkward  one  for  a  logician  to  raise. 
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If  we  ask  the  men  of  physical  science  what  we  are  to  make 
f  such  a  generalisation  as  is  needed  here ;  they  would  probably 
ay  that  the  confident  conviction  of  the  plain  man,  that  things 
rill  remain  for  some  time  in  pretty  much  the  same  state  as 
hat  in  which  they  were  left,  stands  in  a  similar  relation  to  the 
»nviction  which  they  hold,  that  the  crude  popular  view  of  causal 
accession  does  to  the  scientific  refinements  we  have  already 
x)iisidered.  They  would  substitute  the  comparatively  abstract 
uid  perfectly  precise  statement  that '  a  body  will  remain  in  the 
»me  state  of  rest  or  motion  unless  it  is  acted  on  by  some  ex- 
ternal force '.  This  deals  with  the  log  of  wood  as  a  whole,  and 
ttf  coarse  leaves  it  to  us  to  decide  whether  or  not  any  external 
broe  has  been  able  to  act  upon  it  or  not.  But  this  statement 
(known  as  the  first  Law  of  Motion)  is  absolutely  true,  so  fiur  as 
we  can  test  it,  and  is  so  far  from  being  a  mere  matter  of 
definition  that  it  forms  a  portion  of  the  basis  upon  which  the 
whole  £Ekbric  of  scientific  Astronomy  is  built. 

As  regards  the  practical  conviction  that  not  only  will  the 
log  as  a  whole  retain  the  same  position  but  that  it  will  not 
have  fallen  into  pieces  or  rotted  to  powder,  nothing  correspond- 
ing to  this  precision  can  be  offered.    The  nearest  approach  to 
anything  of  this  kind, — we  are  speaking  of  course  of  laws  of 
real  generality  and  not  of  any  which  would  appeal  to  chemical 
or  botanical  considerations, — would  be  what  is  sometimes  called 
the  Principle  of  Continuity :   in  other  words  the  old  dictum, 
*  Natura  non  facit  saltum  \    In  any  accurate  sense,  what  we 
fimneriy  said  about  the  last  refinements  of  the  causal  relation 
holds  here,  namely  that  all  that  such  a  principle  can  yield  is 
an  initial  tendency :  it  cannot  enable  us  to  step  with  an  in- 
ference over  any  discrete  interval  however  small.     All  that  it 
denies  is  actual  discontinuity;  that   is,  instantaneous  finite 
diange.    It  assures  us  that  if  at  any  period  at  which  a  change, 
—however  irregular  a  change, — is  proceeding,   we   diminish 
without  limit  the  interval  of  time  under  consideration  we  shall 
find  the  change,  during  that  decreasing  interval,  tending  to 
grow  more  and  more  uniform  \ 

*  Leibnitz's  Terrion  of  this  doctrine  is  worth  quoting : — **  Lorsqne  la  difference 
^deu  easpent  dtre  diminn^e  an  dessons  de  tonte  grandeur  donn^e  in  datis 
on  dana  ee  qui  est  pos^,  il  faat  qn'elle  se  poisse  tronyer  anssi  dimina6e  an 
dessons  de  tonte  grandeur  donn^  in  quasitU  ou  dans  oe  qui  en  resnlte"  {Surun 
^'"wipe  giniraUy  utile  h  Vexplication  de$  loix  de  la  nature : — Erdmann,  p.  106). 
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Our  practical  confidence  that  as  we  lefk  a  thing  one  nighi 
so,  or  somewhat  so,  we  shall  find  it  next  day,  rests  mainly  upon 
a  precarious  but  generally  justifiable  extension  of  this  principle 
by  analogy.  We  gradually  come  to  learn  the  main  classes  oi 
exceptions  to  it,  and  to  feel  some  degree  of  confidence  that 
these  apart,  what  is  rigidly  true  in  the  limit  will  be  sufiScientlj 
near  the  truth  for  practical  purposes  at  some  considerable  dis^ 
tance  fix)m  the  limit. 

The  reader  may  think  that  it  is  unworthy  of  science  to  tak^ 
notice  of  such  considerations  as  this.  But  if  we  propose  to  sys- 
tematize the  principles  on  which  we  do  actually  depend  when  w€ 
are  drawing  our  daily  inferences  about  future  or  distant  matten 
of  concrete  fact,  surely  no  doubts  can  be  raised  as  to  the  Inti- 
macy of  their  introduction.  The  metaphysicians  have  been  toe 
much  in  the  habit  of  treating  the  Law  of  Causation  as  if  it  wa^ 
not  only  expressible  in  a  rigidly  accurate  form,  but  also  capable 
of  practical  appeal  in  that  form,  and  this  has  set  up  an  alto^ 
gether  false  standard  of  certainty  to  the  inductive  logicians, 
who  have  naturally  wished  not  to  iall  behindhand  in  respect 
of  what  they  claim.  Accordingly  there  has  been  too  much 
of  a  tendency  to  omit,  as  inadequate,  whole  classes  of  con- 
siderations upon  which  many  sound  and  reasonable  persons 
unhesitatingly  rely  every  day  of  their  lives  in  speculation 
and  practice  alike. 

A  number  more  of  generalizations,  or  wide  uniformities^ 
might  easily  be  added  to  the  above ;  but  the  attempt  to  enu- 
merate them  would  soon  lead  us  into  the  province  of  this 
or  that  special  science,  which  is  generally  far  more  competent 
to  treat  them.  For  instance,  the  Laws  of  Motion,  as  expounded 
by  Newton  and  his  successors,  are  as  wide  in  their  range  as  the 
material  world.  Li  the  domain  of  Mechanics,  and  therefore  ol 
Physical  Astronomy,  they  call  for  explanation  and  justification  : 
but  they  fall  somewhat  short  of  a  claim  to  treatment  in 
Inductive  Logic. 

There  is  indeed  one  wide  uniformity  which  ought  not  to  be 
passed  by  entirely  without  notice,  since  it  has  received  the 
support  of  Herbert  Spencer.  I  allude  to  that  tendency  towards 
Differentiation,  which  he  regards  as  of  universal  prevalence 
and  as  admitting  of  k  priori  proof,  and  which  he  terms  "  the 
Instability  of  the  Homogeneous."     That  this  principle  holds 
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true  in  a  great  variety  of  cases  is  indisputable,  as  no  one  has 
better  shown  than  its  author ;  but  it  seems  to  me  to  be  of  a 
highly  derivative  character,  and  to  depend  upon  so  many 
conditions  that  the  exponents  of  each  separate  science  must 
determine  to  what  extent  it  can  be  admitted  within  their 
borders.  Surely  it  is  pushing  its  claim  too  far  to  regard  it 
as  necessarily,  or  indeed  as  universally  true.  That  the  process 
of  continued  differentiation  has  prevailed  over  vast  periods  of 
time  cannot  be  doubted,  but  most  physicists  contemplate  a  time 
when  the  reverse  process  may  set  in.  In  what  stcige  is  the 
moon  now  ?  As  &r  as  we  know,  nearly  all  differentiation 
has  long  since  come  to  a  stop  there,  and  it  is  generally  held 
that  a  similar  &te  distantly  awaits  every  other  planet,  and 
that  at  some  remote  epoch  they  will  revolve  round  an  extinct 
sun  in  everlasting  night  and  cold 

Plenty  of  further  instances  might  be  alleged  which,  if 
unimportant  in  themselves,  seem  quite  capable  of  setting  aside 
the  claimed  universality  of  Mr  Spencer's  Law.  The  physical 
constitution  of  the  Ocean  apparently  tends  on  the  whole 
towards  uniformity,  and  is  more  than  able  to  suppress  the 
perpetual  efforts,  so  to  say,  towards  differentiation  caused  by 
the  diverse  contributions  brought  in  by  various  rivers  and  the 
ax)sion  of  various  coasts.  So  with  the  atmosphere.  The  local 
disturbance  caused  by  some  vast  volcanic  eruption  does  not 
become  the  starting  point  of  continual  further  disturbance,  but 
is  steadily  overcome  and  at  last  disappears  altogether.  Here 
as  in  not  a  few  other  cases,  the  tendency  is  towards  the 
homogeneous. 


CHAPTER  V. 

THE  SUBJECTIVE  FOUNDATIONS  OF  INDUCTION. 

We  have  now  examined,  with  sufficient  minuteness  and  care 
for  our  present  purposes,  what  may  be  called  the  objective  or 
material  foundations  of  an  Inductive  system  of  Logic.  But,  in 
accordance  with  the  general  view  already  insisted  on,  such  an 
examination  deals  only  with  one  side  of  our  subject.  Liogic  is 
neither  a  purely  objective  nor  a  purely  subjective  science,  but 
essentially  and  almost  exclusively  a  science  which  involves  both 
aspects.  It  concerns  itself  with  the  operations  of  the  human 
mind  when  drawing  inferences  about  the  phenomena  of  nature. 
Accordingly  we  must  now  enter  into  some  examination  of  the 
second,  or  mental,  side  of  the  enquiry,  by  ascertaining  the  nature 
of  the  postulates  which  have  to  be  demanded  from  the  regions 
of  Psychology  or  Metaphysics  before  a  System  of  Inference  can 
be  constructed. 

I.  In  the  first  place;  it  is  obvious  that  the  ordinary  powers 
of  observation  must  be  taken  for  granted.  Logic,  by  universal 
admission,  in  every  application  we  make  of  it,  starts  from 
premises  which  have  been  obtained  from  observation,  directly 
or  remotely.  We  must  therefore  include,  amongst  our  postulates, 
the  existence  of  these  powers  of  observation.  As  however  this 
is  in  no  way  peculiar  to  Logic,  but  applies  in  an  equal  or  even 
greater  degree  to  many  of  the  special  sciences,  we  need  not 
pause  to  examine  it  as  a  general  postulate. 

Where  the  question  does  force  itself  upon  our  notice, — and 
indeed,  as  we  ai-e  about  to  see,  raises  some  very  perplexing 
problems, — is  not  so  much  in  respect  of  the  mere  assumption  of 
these  powers,  or  in  the  assignment  of  their  general  character, 
but  rather  in  the  attempted  determination  of  their  boundary 
line.     Where,  in  fact,  are  we  to  suppose  that  pure  Observation 
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ends  aod  true  Inference  begins?  In  a  Science  of  Inference 
sudi  a  question  as  this  is  a  serious  one ;  and  it  must  be  frankly 
admitted  that  any  doubts  and  difficulties  which  we  encounter 
in  answering  it  constitute  a  flaw  in  the  theoretic  perfection  of 
the  science.  Unfortunately  however  there  seems  no  way  of 
completely  removing  such  doubts,  and  all  that  we  can  do  is  to 
minimize  their  consequences. 

Any  simple  example  will  serve  to  illustrate  the  difficulty. 
Suppose  I  am  on  a  walking  tour,  and  a  stranger  proposes  to 
join  our  party ;  I  give  a  glance  at  him  and  say  to  my  friend,  *  I 
can  see  plainly  enough  that  he  will  not  be  fit  for  our  excursion 
to-day '.  Now  though  this  remark  is  couched  in  the  language 
of  mere  observation  any  one  uttering  it  would  not  need  to  be 
reminded  that  it  is  a  mixture  of  observation  and  inference ;  and 
if  he  spoke  with  less  colloquial  abbreviation  he  would  intimate 
the  distinction  by  expressing  himself  somewhat  as  follows, — '  I 
can  see  that  the  man  is  ill,  and  therefore  I  am  sure  he  cannot 
take  a  long  walk '.  In  common  parlance  the  present  illness  is 
an  observation,  and  the  inability  to  take  the  walk  is  an 
inference.  We  might  not  be  consciously  thinking  of  the 
distinction  at  the  time,  but  this  is  the  sort  of  analysis  we  should 
instantaneously  make  when  attention  was  directed  to  the  point. 
Our  plain  man  would  reply,  *  you  can  see  for  yourself  the  state 
he  IB  in.    Just  look  at  him,  how  ill  he  is ',  and  so  forth. 

Now  it  is  a  merely  elementary  step  in  analysis  to  point  out 
that  the  assumed  state  of  the  man,  bodily  and  mental,  which 
is  involved  in  the  '  illness ',  is  largely  a  conclusion  founded  on 
data.  The  very  expression  '  symptom ',  so  commonly  applied  to 
diseases,  is  an  illustration  that  the  distinction  has  been  recog- 
nized as  &r  as  this  by  all  but  the  rudest  and  most  unobservant. 
So  &r  then  we  have  pushed  the  observation  a  stage  further 
back,  having  resolved  it  into  such  elements  as  the  paleness,  the 
lax  or  stooping  gait,  perhaps  the  quickness  of  breathing,  and  so 
forth,  which  are  considered  to  be  the  symptoms  of  the  disease. 

But  then  begins  again  the  never-ending  process  of  analysis 
as  applied  to  these  elements  themselves.  For  shortness,  take 
but  one  of  these,  the  paleness,  where  we  are  purposely  confining 
ourselves  to  a  characteristic  which  seems  about  as  simple  and 
ekmentary  as  experience  can  frimish :  it  is  one  of  colour  pure 
and  simple.  But  the  psychologist  has  something  to  say  about 
V.  8 
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this.  It  admits  of  simple  proof  that  the  colour  of  the  man's 
&oe,  as  perceived  by  us,  varies  vastly  more  according  as  we  see 
it  by  daylight  or  candlelight,  or  even  according  as  he  stands 
somewhat  more  or  less  in  the  shade,  than  it  can  possibly 
vary  according  to  the  extremest  conditions  of  health  and  sick- 
ness whilst  the  light  remains  the  same.  That  is,  our  sub- 
jective estimate  of  such  a  simple  and  apparently  ultimate 
datum  as  this  of  mere  colour  is  in  great  part  an  instinctive 
judgment  or  inferenca  What  we  really  saw  is  so  instantly 
corrected  and  allowed  for  that  it  actually  drops  out  of  notice, 
whilst  what  is  effectively  retained  is  something  so  different 
from  the  former  that  it  must  be  regarded  as  very  laigely 
consisting  of  inference. 

Again;  suppose  that  by  an  effort  of  reflection,  and  com- 
parison of  the  same  shade  under  varying  conditions,  we  had 
enabled  ourselves  to  estimate  the  colour  as  it  was,  that  is,  as  it 
should  be  under  normal  circumstances, — and  the  psychologist 
knows  how  difiScult  this  would  be, — was  it  really  true  that  we 
saw,  as  we  supposed,  a  surface  of  that  colour  ?  It  is  highly 
unlikely  that  we  did  so.  What  any  ordinary  glance  takes  in, 
when  directed  towards  a  surface,  is  nothing  more  than  a  succes- 
sion of  points  which  are  supplemented  and  filled  in  by  something 
else  than  sight.  At  least  this  is  all  that  is  perceived  by  the 
central  spot  of  the  retina,  which  alone  is  capable  of  clear 
vision.  How  obstinately  our  senses  refuse  to  undertake 
the  drudgery  of  examining  every  separate  detail  in  the 
objects  we  inspect,  even  when  we  are  gazing  upon  them 
with  some  care,  is  only  too  well  known  to  those  who 
have  ever  worked  through  a  proof  sheet  as  it  came  from 
the  press.  The  almost  inevitable  impulse  is  to  visualijse  a 
few  letters  and  thence  to  infer  the  whole  word,  and  even  from 
a  part  of  a  sentence  to  infer  the  rest ;  and  it  requires  a  strong 
and  persistent  effort  to  insist  that  the  eye  shall  not  thus  shirk 
its  work  of  adequate  observation. 

Finally ;  take  as  minute  a  fragment  of  visible  area  as  we 
choose,  so  as  to  avoid  any  such  spatial  filling  in  as  that  jost 
indicated :  is  the  impression  really  continuous,  either  in  time  or 
space?  C!onfine  ourselves,  for  the  sake  of  brevity,  to  the  form^ 
continuity.  It  is  approximately  certain  in  the  case  of  sight,  and 
quite  certain  in  the  case  of  sound,  that  what  seems  to  us  to  be 
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a  eoQtinuoos  eleinentary  impression  is  really  made  up  of  distiiict 
nerroofl  impolsee  or  shocks.  We  are  not  referring  here  to  the 
tut,  fiuniliarly  illustrated  by  the  case  of  a  rapidly  revolving 
point  of  light,  that  fisniU  impressions  outlast  their  producing 
cause,  and  so  tend,  when  repeated  after  short  intervals,  to  over* 
lap  and  become  continuous.  We  are  here  going  a  stage  further 
back,  and  are  enquiring  into  the  mode  of  production  of  the 
most  elementary  and  briefest  of  such  finite  impressions  them- 
selves; that  is,  we  are  referring  to  the  process  by  which  impulses 
or  shocks  which  separately  do  not  emerge  into  consciousness 
can  yet  do  so  when  there  is  a  sufficient  succesmon  of  them. 
Hie  fact  itself  must  of  course  be  taken  for  granted  here ;  the 
only  question  now  before  us  being  whether  the  distinction 
between  datum  and  inference  which  has  been  pushed  thus  &r 
ba^  is  to  be  considered  capable  of  receding  one  stage  further 
slilL  There  are  many  p^chologiBts  who  distinctly  claim  these 
non-conscious  elements  as  being  as  truly  '  mental '  as  those  of 
which  we  are  conscious ;  are  we  then  to  admit  that  the  step 
from  the  one  to  the  other  is  to  be  regarded  as  a  logical  step, 
and  as  being  of  the  nature  of  inference  ? 

As  we  have  not  yet  come  to  examine  into  the  real  nature  of 
in£nenoe  in  the  cases  in  which  its  existence  is  undisputed,  it 
would  be  impossible  to  attempt  to  decide  this  question  properly 
hwe.  We  will  merely  indicate  in  a  few  words  why  such  a  step 
as  diis  last  is  not  to  be  ranked  as  a  logical  one.  Briefly,  then. 
Logic  is  concerned,  not  necessarily  with  processes  of  which  we 
are  conscious  at  the  time, — for  many  unquestionable  inferences 
take  place  spontaneously,  and  without  our  being  aware  at  the 
time  that  they  are  such, — but  at  any  rate  with  those  that  can 
be  voluntarily  reproduced  when  attention  is  directed  to  them. 
This  seems  the  most  definite  and  convenient  point  at  which  to 
mark  the  line.  In  all  the  successive  cases  indicated  in  the 
forcing  description,  except  the  last,  the  process  seems 
essentially  to  be  of  the  same  character.  We  had  mentally 
taken  a  definite  step  firom  one  conscious  element  to  another: 
often  no  doubt  without  knowing  that  we  had  done  so :  but  it 
was  always  a  step  which  we  could,  if  we  pleased,  go  over  again 
deliberately.  We  felt  that  we  could  revise  or  justify  our 
judgment  But  the  step  which  leads  us  tTito  consdousness  is  a 
very  different  one  fix>m  that  which  only  leads  us  from  one  point 
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to  another  within  its  province.  The  data  here  were  such  that 
no  amount  whatever  of  introspection  could  possibly  set  them 
before  us  directly:  we  can  only  reach  them  indirectly  by 
analogy,  not  start  from  them  deliberately. 

The  general  conclusion  I  should  draw  in  respect  of  our 
attitude  towards  any  really  ultimate  data,  is  that  they  can  no 
more  be  reached  than  can  a  first  point  or  absolute  limit  in  time 
or  space.  Everywhere,  however  fiir  back  we  may  succeed  in 
pushing  our  analysis,  we  find  ourselves  in  the  same  genersJ 
position: — that  of  having  something  in  hand  which  implies 
something  beyond  or  behind  it.  The  metaphor  of  the  ever- 
receding  horizon  which  we  follow  in  vain  if  we  seek  to  find 
a  terminus  there,  seems  a  sound  one.  We  cannot  start  from 
the  horizon  and  work  our  way  steadily  from  this  as  a  beginning, 
up  to  the  point  at  which  we  now  stand :  our  path  is  in  the 
opposite  direction,  ever  straining  towards  something  which  it  is 
impossible  for  us  actually  to  attain. 

The  popular  estimate  of  the  claims  of  Logic  is,  presumably^ 
that  it  hds  a  definite  starting  point :  that  if  we  do  not  attain 
ultimate  data  it  is  merely  because  we  have  not  taken  the 
trouble  to  go  back  to  them :  that  sense  or  intuition  can  always 
furnish  them  for  us.  This  view  is  supported  by  a  stock  of  com- 
mon metaphors,  which,  whether  they  conceive  our  path  to  be  an 
upward  or  a  downward  one,  whether,  that  is,  they  liken  it  to  a 
chain  hanging  down,  or  to  a  building  rising  up,  always  suggest 
a  definite  starting  point.  The  links  must  have  some  fixed 
attachment,  whence  they  hang  firmly :  the  courses  of  masoniy 
must  have  a  solid  foundation,  on  which  they  rest  securely ;  and 
so  forth.  All  these  metaphors  are  misleading,  unless  it  be 
expressly  explained  that  any  such  starting  point  is  a  merely  con- 
ventional one,  assumed  for  convenience.  Everywhere,  wherever 
we  may  happen  to  find  ourselves,  we  are  in  possession  of 
data  which  are  familiar  to  us  and  are  justified  by  experience. 
These  are  our  starting  point,  and  not  any  really  primitive  data. 
From  thence  we  proceed,  so  to  say,  outwards,  always  striving 
towards  absolute  origins  or  elementary  data,  but  without  the 
slightest  hope  of  ever  reaching  them. 

The  attitude  of  most  ordinary  persons  towards  the  distinction 
between  observation  and  inference  is  quite  in  harmony  with 
this  view.    They  do  not  indeed  deliberately  recognize  that  no 
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ultimate  elementfi  can  ever  be  obtained;  they  do  not  much 
trouble  themselves  about  any  such  consideration.  What  they 
primarily  have  in  view  is  not  the  distinction  between  observation 
and  inference,  but  rather  that  between  what  may  conveniently 
be  taken  for  granted  and  what  needs  reasons  for  its  support. 
The  two  distinctions  are  not  quite  the  same  thing,  but  they  run 
neariy  paraUeL  When,  in  our  example  some  pages  back,  the 
speaker  says  that  he  can  see  that  the  stranger  is  not  fit  for  the 
expedition,  all  that  he  has  in  view  is  that  such  an  opinion  will 
be  readily  accepted.  On  this  being  questioned  he  £e^11s  back  on 
the  statement  that  he  can  see  the  man  ia  ill,  claiming  that  this 
at  least  will  pass  without  question.  And  so  on,  step  by  step. 
He  is  not  thinking  of  anything  so  technical  as  'pure  observation' 
and  where  exactly  this  may  be  detected,  he  ia  only  thinking 
of  what  vnll  be  admitted  then  and  there  by  those  to  whom 
he  is  speaking;  and  he  is  prepared  to  go  as  far  back, 
step  by  step,  as  may  reasonably  be  expected  until  he  and  they 
come  to  some  common  basis  of  agreement.  But  he  would 
naturally  soon  become  irritated  with  any  one  who  kept  up  the 
analytical  cross-examination  too  long,  on  the  ground  that  it 
was  quibbling  about  points  which  no  rational  person  could 
doubt 

n.  Again;  we  must  clearly  postulate  the  fiwjulty  of  Memory. 
As  this  also  is  an  assumption  equally  demanded  in  every  science, 
and  in  all  the  operations  of  life,  only  a  few  remarks  need  be 
offered  to  indicate  the  directions  in  which  the  appeal  becomes 
specially  prominent  in  Logic. 

That  memory  is  necessarily  involved  in  every  act  of  reason- 
ing, that  is,  in  every  passage  fix)m  premises  to  conclusion,  is 
dear.  It  is  as  much  required  as  is  molecular  cohesion  in  Physics 
to  jrield  the  solidity  of  matter.  A  mind  that  could  not  keep 
hold  of  two  propositions  during  the  time  it  was  putting  them 
together  in  order  to  infer  a  third,  could  not  rationally  reach  that 
third  proposition  at  all.  Similarly  with  the  collection  and 
retention  of  the  details  which  are  summed  up  and  expanded  in 
an  inductive  generalization.  Still  more  in  the  practical  reason- 
ing of  common  life  is  it  necessary  that  the  mind  should  be 
already  well  stocked  with  an  abundance  of  propositions  which 
may  serve  for  premises  when  they  are  called  for. 

In  sudi  cases  as  the  above,  memory  is  too  obviously  appealed 
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to  for  it  to  be  possible  to  overlook  the  demand ;  but  there  are 
other  directions  than  actual  inference  in  which  a  like  appeal  is 
essential,  and  as  some  of  these  are  not  likely  to  attract  the 
notice  of  those  who  have  paid  no  attention  to  Psychology,  ihey 
may  be  briefly  indicated  here. 

Take,  for  instance,  a  simple  proposition ;  that  is,  one  which 
involves  only  two  terms  and  a  copula.    To  ordinary  apprehen- 
sion they  appear  to  be  bound  up  into  an  almost  indiasoluble 
unity,  as  if  they  were  actually  simultaneously  grasped.     There 
is  something  like  this  even  in  the  more  complicated  process 
of  reasoning.     When  the  logician  draws  the  process  out  into 
regular  syllogistic  form,  he  is  often  as  it  were  employing  a 
telescope  to  resolve  what  was  taken  for  a  single  point  into  three 
distinct  stars.    Much  more  so  in  the  case  of  a  simple  propositi<m, 
where  the  resolution  into  discrete  elements  requires  a  more 
conscious  eflfort.     Memory,  however,  in  the  sense  of  retention, 
must  have  been  employed.    The  terms  succeed  each  other  at 
appreciable  intervals ;  and  as  the  organic  process  of  enunciation 
thus  takes  a  perceptible  time  there  can  be  little  doubt  that  the 
mental  synthesis  accompanying  this  process  is  also  carried  on  at 
a  finite  rate.     But  who  is  conscious  of  this  at  the   time? 
A  good  illustration  of  the  rapid  and  unconscious  nature   of 
this  process  is  afforded  by  the  apparently  capricious  way  in 
which  different  languages  arrange  the  subject  and  predicate. 
This  is  so,  even  in  the  same  language,  according  as  we  are 
speaking  poetry  or  prose.     When  for  instance  we  say,  *The 
horse  was  black',  or  'black  was  the  horse*,  we  feel  a  certain 
difference  no  doubt ;  but  this  is  probably  no  more  than  what 
arises  from  the  vague  emotional  associations  connected  with  the 
poetic  form  of  construction.     But  who  recognizes  any  difference 
in  the  actual  process  of  framing  the  sentence,  or  rather  of 
firaming  the  resultant  mental  concepts  corresponding  to  it? 
And  yet  if  each  step  of  such  a  process  were  consciously  realized 
it  would  be  no  parody  to  say  that  in  the  one  case  we  think  of  a 
black  surface  and  then  proceed  to  trace  out  a  horse  upon  it, 
whereas  in  the  other  we  start  with  the  outline  of  a  honae  and 
then  proceed  to  paint  it  black.     The  proposition  as  consciously 
entertained  forms  a  single  element  which  we  do  not  pause  to 
analyse  into  its  parts.    A  brief  act  of  memory  has  fused  them 
into  one  as  completely  as  two  stars  close  together  are  seen 
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as  a  unity;  but  memory  has  been  at  work  to  cany  thia 
ontu 

It  k  not  for  a  moment  implied  that  this  sort  of  fdsion  take» 
place  in  every  proposition.  There  are,  in  fact,  numerous  ex«- 
oeptiooa.  In  the  case  of  negative  propositions,  as  in  those 
which  are  regarded  as  doubtful,  the  two  constitutive  elements 
Bie  generally  kept  more  or  less  apart  in  the  mind,  and  therefore 
the  function  of  memory  is  less  likely  to  be  overlooked.  So 
with  very  complicated  sentences,  in  which  the  subject  and 
predicate  are  built  up  of  a  number  of  terms  which  are  not  very 
commonly  associated.  Where  however  the  result  of  the  syn- 
thesis is  already  fiuniliar  to  us  as  an  object  of  experience,  stil) 
more  when  it  is  so  fiuniliar  that  we  have  a  single  term  which 
will  represent  it,  the  part  played  by  memory  may  easily  be 
n^ected. 

Finally ;  the  term,  like  the  proposition,  has  very  generally 
been  built  up  fix)m  a  number  of  elements.  Whereas  however 
the  propositions,  and  still  more  the  syllogisms,  indicate  this 
process  in  their  construction  and  form,  the  mere  term  has 
Dotiiing  which  prominently  suggests  it.  We  are  speaking  her^ 
of  oomse  of  single  terms, — what  the  old  logicians  called 
cat^orematic  terms, — namely  of  such  as  are  indicated  by  4 
smgle  significant  symbol ;  for  where  they  have  been  built  up  of 
a  number  of  more  elementary  terms,  they  naturally  disclose 
their  composite  character  and  synthetic  origin. 

Accordingly,  in  the  case  of  these  simple  terms  for  &miliar 
objects,  the  work  which  has  had  to  be  performed  with  the  aid  of 
memory  is  very  apt  to  be  overlooked.  The  point  to  be  here 
insisted  on  is  the  fsbct,  already  mentioned  in  the  first  chapter, 
that  what  is  often  taken  for  a  perfectly  simple  concept  is  really 
the  result  of  an  immense  amount  of  synthetic  construction. 
Fragmentary  elements  experienced  at  different  times  of  our 
Uves,  or  even  of  the  lives  of  other  persons,  are  all  swept  u^ 
together,  combined  with  other  elements  instantaneously  experi*^ 
enced,  and  retained  in  a  unity  by  aid  of  a  term.  What  is 
actually  present  to  the  mind  at  any  one  moment,  when  we  make 
use  of  a  name,  is  but  the  minutest  fraction  of  what  we  probably 
think  to  be  present,  and  of  what  we  know  to  be  involved  in  the 
iise  of  the  name.  This  cannot  be  better  expressed  than  in  the 
words  of  Prof  Sully  who  has  so  amply  insisted  upon  these 
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&ct8: — ^"Perception  contains  not  only  a  presentative  element, 
the  actual  sensation  of  the  moment,  but  also  a  mass  of  repre- 
sentative  elements,  picturings  of  sights  and  touches."  {Outlines 
of  Psychology,  p.  152.) 

IIL  The  two  foregoing  postulates  are  very  simple  and 
obvious.  The  reader,  if  not  already  familiar  with  them,  will 
probably  be  disposed  to  accept  them  without  further  remark 
But  that  which  now  awaits  us  is  of  a  far  more  serious  nature, 
and  is  one  which  has  given  rise  at  various  times  to  much  dis- 
cussion as  to  its  nature  and  warrant. 

Briefly  put,  the  required  assumption  is  this:  that  in  addition 
,to  Uniformity  on  the  part  of  nature,  in  the  sense  already  described, 
there  must  be  a  Belief  in  the  existence  of  that  uniformity  on 
our  part.  We  will  first  discuss  the  nature  of  this  demand,  and 
the  necessity  for  it,  about  which  there  ought  not  to  be  an 
opening  for  much  diflference  of  opinion.  We  will  then  go 
on  to  the  vexed  question  as  to  what  are  our  grounds  for 
entertaining  it. 

(1)  As  regards  the  assumption  itself  it  must  be  insisted  on 
that  it  is  by  no  means  a  merely  verbal  one.  Nor  is  it,  strictly 
speaking  a  metaphysical  one.  It  is  not  equivalent,  for  instance, 
to  saying  of  the  ruler  before  me,  that  it  must  not  only  exist 
but  that  I  must  also  perceive  that  it  exists.  What  would  be 
meant  by  this  last  statement  would  be  one  of  two  things.  Elither 
it  would  be  intended  to  claim  that  my  own  perceptive  powers 
are  similar  to  those  of  other  persons;  or,  more  probably,  it 
would  be  intended  to  raise  the  question  whether  we  can 
reasonably  say  that  an  external  world  exists  out  of  relation  to, 
or  at  least  at  a  time  when  not  perceived  by,  any  intelligent 
being.  The  distinction  now  before  us  is  however  quite  different 
firom  this,  and  much  simpler  and  more  intelligible.  It  is  indeed 
one  which  we  can  actually  see  exemplified  in  an  occasional  and 
fragmentary  way  as  things  now  are :  and  we  can  with  perfect 
ease  conceive  it  as  being  of  far  wider  prevalence. 

We  can,  that  is,  readily  conceive  that  there  should  be 
Uniformity  existing  throughout  nature,  and  yet  that  we,  or  at 
any  rate  a  number  of  us,  should  be  destitute  of  any  belief  in  it ; 
and,  conversely,  we  can  equally  well  conceive  that  we  should  be 
endowed  with  such  a  belief  though  the  Uniformity  did  not 
exist  in  nature.     And  either  of  these  suppositions  would  be 
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absohitely  filial  to  all  rational  inference  and  conduct  on  the 
part  of  ordinary  beings. 

As  regards  the  former  supposition,  look  how  matters  stand 
in  a  game  of  chance.  No  one  can  trace  any  regularity  in  the 
details,  considered  separately,  and  probably  many  gamblers  do 
not  believe  that  any  whatever  exists  there.  To  tu  therefore 
such  people  as  these  are  a  case  in  point.  So  to  the  necessitarian 
must  be  all  the  believers  in  free-will,  in  the  sense  of  spontaneity. 
And  so  to  all  the  rest  of  us  are  certain  maniacs,  at  least  in  regard 
to  their  special  delusions.  It  is  not  therefore  very  difficult  to 
picture  to  ourselves  the  state  of  a  mind  destitute  of  any  belief 
in  the  uniformity  of  nature,  and  utterly  unable  to  acquire  it. 
We  can  readily  see  that  if  such  a  person  were  not  continually 
watched  and  tended  and  fed  by  others  who  were  in  a  more 
normal  condition,  it  would  be  a  chance  if  he  survived  more  than 
a  few  minutes,  and  a  tolerable  certainty  that  he  would  not 
survive  many  hours. 

Similarly  with  the  converse  case ;  that  of  some  person  with 
an  unalterable  conviction  of  the  regularity  of  nature  but  placed 
in  a  world  where  no  such  regularity  existed,  and  left  to  make 
his  way  there  as  best  he  could.  The  chaos  conceived  by  Milton, 
or  those  remote  parts  of  space  which  Mill  maintains  that  we 
can  at  least  suppose  to  be  occupied  by  phenomena  subject  to  no 
Laws  of  Causation,  would  answer  the  purpose.  Put  an  ordinary 
present-day  phjrsical  science  student  there,  and  watch  him. 
After  he  has  surmounted  the  first  shock  of  bewilderment,  and 
passed, — if  he  ever  does, — through  the  stage  in  which  he  is 
conmced  that  he  has  gone  mad,  he  would  realize  his  perfect 
helplessness.  With  his  sublime  but  misplaced  confidence  in  the 
regularity  of  nature  he  would  quickly  get  himself  crushed  to 
death  amongst  the  wheeb  because  he  persisted  in  believing  that 
the  machine  would  go  on  working  during  the  next  minute  as  he 
had  seen  it  work  during  the  one  before.  But  his  state,  it  may 
he  remarked,  would  not  be  improved  by  getting  rid  of  his 
conviction. 

The  objective  fiwA,  therefore,  of  the  uniformity  of  nature, 
and  the  subjective  fact  of  our  belief  in  it,  must  be  admitted 
as  distinct,  though  not,  of  course,  independent  assumptions. 
Whether  there  be  a  necessary  connection  between  them ;  and 
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what»  if  80,  is  its  nature,  will  best  be  reserved  for  dificusBkni 
a  little  later  on. 

(2)  Various  expressions  are  used  by  different  writers  in 
describing  this  postulate,  and  something  may  be  learnt  from 
a  reference  to  their  statements  about  it.  Each  descripticm 
points  to  a  different  aspect  of  the  problem,  or  to  some  difficolty 
which  has  been  encountered  in  explaining  or  establishing  it 
All  these  expressions  concur  in  regarding  the  step  we  have  to 
take,  in  inductive  inference,  as  being  one  from  the  more 
fikmiliar  to  the  less  familiar,  but  they  differ  in  the  words  they 
use  to  denote  it.  The  three  following  descriptions  are  those 
most  in  use. 

(i)    The  step  from  the  past  to  the  future, 

(ii)         „  from  the  known  to  the  unknown, 

(iii)       „  from  the  observed  to  the  unobserved. 

(i)  The  first  of  these  descriptions  is  the  one  most  familiar 
to  us  from  the  works  of  the  Scotch  school,  especially  the 
treatises  of  Reid  and  Stewart.  And  it  is  quite  true  in  the 
majority  of  cases  that  the  data  of  our  inference  are  somewhere 
in  the  past,  and  the  fact  inferred  somewhere  in  the  future. 
The  inferences  of  primitive  man  are  almost  always  directed 
towards  the  future;  and  with  reason  enough,  considering  the 
struggle  for  life  in  which  he  is  generally  engaged,  and  the 
small  portion  of  his  intellectual  force  which  he  can  consequently 
afford  to  the  region  of  mere  speculation.  And  even,  in  the 
case  of  persons  in  a  more  advanced  stage  of  thought  and 
experience,  practical  considerations  are  still  of  overwhelming 
force  and  frequency ;  and  such  considerations  almost  necessarily 
point  directly  and  at  first  hand  towards  the  future  and  only 
indirectly  and  mediately  towards  the  past.  It  is  therefore 
practically  true  that  in  nearly  all  inference,  and  especially  in 
inductive  inference,  the  step  we  take  is  a  forward  one  in  time : 
that  our  acts  of  inference  run,  so  to  say,  in  the  same  direction 
as  the  actual  course  of  the  events  themselves. 

It  needs  however  but  slight  consideration  to  perceive  that  it 
is  little  more  than  an  accident  that  the  conclusions  we  obtain 
by  a  process  of  inference,  whether  inductive  or  deductive,  should 
be  future  rather  than  past  events.  I  have  discussed  this  subject 
elsewhere  {Logic  of  Chance)  and  will  therefore  touch  upon  it 
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but  briefly  here.    The  explanation  lies,  not  in  any  difference 

betwesfi  the  future  and  the  past  themselTee,  but  in  the  different 

reeouroes  mx  our  service  in  determining  them.    To  the  primitive 

man,  and  to  all  who  are  involved  in  practical  afGedre,  the  past, 

— so  fiur  as  such  persons  are  at  all  likely  to  be  concerned  with 

it, — ^18  mainly  reached  by  the  direct  testimony  of  those  who 

have  witnessed  the  events  referred   to,  or  have  themselves 

accepted  them  on  tradition.    They  do  not  resort  to  the  more 

slippery  and  difficult  process  of  deliberate  reasoning  unless  they 

are  forced  to  it,  and  this  is  not  very  likely  to  be  the  case  except 

as  regards  the  future.     But  put  the  perfectly  conceivable  case 

that  Uiese  diaracteristics  should  be  reversed.    Suppose  a  people 

with  very  short  memories,  or  very  short  lives,  with  but  little 

intercommunication  amongst  themselves,  and  with  no  writings 

or  other  permanent  direct  records  available.     To  such  a  people 

the  region  of  the  past  would  be  very  much  like  what  the  future 

is  to  us:  it  would  have  to  be  gained  by  inference.    Suppose  also 

that  they  had  amongst  them  a  race  of  prophets  whose  business 

it  was  to  take  account  of  the  fature,  and  who  were  always  open 

to  appeal  as  we  now  consult  our  histories  or  the  memories  of 

old  people.    Under  such  circumstances  the  common  attitude 

towarda   the  past  and  the  future,  as  regards  the  points  in 

question,  would  be  exactly  reversed.     The  reader  of  Dante  may 

remember  that  such  a  state  of  things  as  this  is  actually  described 

by  him  as  existing  below.     The  statesmen  and  cardinals  whom 

he  interviews  know  nothing  of  what  has  happened  on  earth 

since  they  quitted  it,  and  they  use  their  opportunity  of  informa- 

1a<Hi  in  order  to  correct  and  supplement  the  conjectures  they 

had  formed     But  on  the  other  hand  they  have  some  power  to 

predict  l^e  future,  and  here  they  are  able  to  offer  specific 

information  in  return.    That  is,  their  attitudes  towards  past 

and  future  were  nearly  the  reverse  of  ours. 

Such  considerations  deserve  notice  on  account  of  their 
general  interest,  and  their  bearing  upon  the  facts  of  experience 
and  the  conventions  of  language.  That  the  step  of  inductive 
giNiendization  is  not  necessarily  one  from  the  past  to  the  future 
is  obvious  enough,  the  moment  we  direct  attention  to  the  point, 
and  has  been  repeatedly  urged  by  various  writers^.     The  main 

^  For  inslaDoe  Bailey  in  his  Euayt,  p.  199. 
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reason  for  such  a  caution  here  is  that  any  confusion  upon  tfa 
point  in  question  seems  to  arise  from,  and  to  tend  further  \ 
increase,  a  lack  of  due  discrimination  between  the  objectit 
£Etcts  of  nature  and  the  inferences  we  draw  about  them.  Natun 
as  the  ground  and  foundation  of  our  inductions,  shows  n 
distinction  between  the  past  and  the  future.  We  must  r^ai 
it  as  stretching  alike  in  both  directions,  with  supreme  indiffi 
ence  both  to  our  feeble  powers  of  studying  it  and  to  oi 
personal  interests  in  contemplating  it.  Those  powers  and  th< 
interests  make  the  distinction  between  the  past  and  the  fut 
one  of  paramount  importance  to  us  men  as  observers  and  agent^l 
but  they  cannot  transfer  this  importance  into  the  objectivifl| 
connection  of  the  phenomena  themselves.  i 

(ii)  Another  common  way  of  expressing  the  step  in  questioi^ 
is  by  calling  it  one  'from  the  known  to  the  unknown'.  Ii^ 
a  certain  sense  this  is  not  inaccurate,  but  it  is  somewhat 
misleading,  as  it  is  very  apt  to  raise  a  wrong  issue.  It 
provokes  at  once  a  troublesome  dispute  which  we  want  to 
defer  to  a  more  appropriate  place  in  a  future  chapter,  namely 
the  dispute  whether  the  syllogism  is  a  petitio  principii,  and 
whether  any  new  truth  can  be  obtained  by  reasoning.  *The 
unknown*,  in  the  case  before  us,  is  clearly  not  absolutely 
unknown  to  us,  or  we  should  not  be  aware  what  we  had  to 
look  for,  nor  be  able  to  recognize  it  when  obtained.  Nor  is  it, 
here,  something  which  we  had  already  contemplated  as  a 
desideratum,  but  as  to  which  we  had  not  secured  certainty; 
for  the  inference  to  be  accounted  for  is  prompt,  confident,  and 
inevitable.  We  take  the  step  in  question  so  spontaneously 
that  it  requires  at  first  some  effort  of  thought  to  realize  that 
any  step  has  been  taken  at  all.  In  any  case  the  phraseology 
under  discussion  could  not  be  admitted  without  more  explanation 
and  restriction  than  it  deserves. 

(iii)  A  third,  and  perhaps  better  way  of  expressing  what 
we  have  in  view,  is  by  describing  it  as  the  step  fi:x>in  the 
observed  to  the  unobserved.  We  must  here  use  the  former 
term  in  a  wide  sense,  to  cover  not  only  what  we  have  personally 
perceived,  but  also  what  we  accept  on  the  testimony  of  the 
perception  of  others;  and  we  must  take  care  that  this  word 
*  observation '  covers  all  our  direct  means  of  acquiring  sensible 
information.    The  only  difficulty  which  then  remains  is  the  one 
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discosBed  at  the  commencement  of  this  chapter,  namely  that 
of  determining  in  any  given  case  what  is  observation. 

This  form  of  speaking  seems  adapted  to  direct  attention  to 
the  feet  that  our  mode  of  acquiring  or  extending  our  knowledge 
is  to  work  outwards  firom  the  spot  where  we  are ;  to  take  for 
granted  what  we  and  others  perceive, — all  due  allowances  and 
corrections  being  made, — and  to  step,  by  inference,  from  this  to 
what  we  cimnot  perceive.  The  assumption  we  then  require  is 
that  the  unobserved  shall  resemble  the  observed;  that  the 
fiagments  of  nature  which  we  have  not  seen  shall  be  like  those 
we  have  seen;  that  nature  is,  roughly  speaking,  of  a  piece 
throughout,  or  as  Leibnitz  says,  "  c'est  tout  comme  i9i." 

The  above  remaiks  are  preliminary  to  our  main  subject; 
the  origin  of  this  belie£  How  do  we  attain  this  conviction  ? 
What  is  its  value  and  warrant  ?  Does  it  first  present  itself  as 
a  general  principle,  firom  which  particular  cases  are  deduced : 
or  does  it  start  fix)m  these  latter  and  find  its  origin  and  its 
proof  in  the  details  of  the  phenomena  ?  The  answers  to  these 
qaestions  involve,  it  must  be  admitted,  something  of  an 
anticipation  and  something  of  a  digression  also.  The  question 
involved  here  however  is  one  which  is  so  inevitably  suggested 
to  the  student  at  this  stage,  and  raises  a  difficulty  which  is  so 
repeatedly  and  strongly  urged  as  an  objection  against  what 
seems  to  be  on  the  whole  the  soundest  view  of  Induction, 
that  it  cannot  reasonably  be  passed  over  without  notice. 
Pr^nising  then  here,  as  elsewhere  in  this  work,  that  the 
reader  has  already  obtained  some  slight  acquaintance  with  the 
nature  of  the  distinction  between  Induction  and  Deduction,  we 
will  proceed  at  once  to  the  discussion  of  an  example.  The  two 
main  points  which  such  discussion  is  intended  to  elicit  are  the 
following : — 

(1)  As  regards  the  act  of  Induction.  How  is  it  that  an 
analysis  of  this  operation  introduces  a  difficulty  about  the 
origin  of  our  belief  in  the  Uniformity  of  Nature :  and  at  what 
point  does  the  difficulty  arise? 

(2)  As  regards  the  relation  of  Induction  to  Deduction. 
How  is  it  that  no  corresponding  difficulty  is  supposed  to  be 
felt  in  respect  of  the  latter  ? 

These  questions  can  hardly  be  expected  to  result  in  com^ 


126  THE  rOUNDATIONS  OP  LOGIC.  [CE 

plete  aiMwers  to  our  difficulty;  but  tiiey  will,  it  is  hoped, 
diminish  its  significaDce  and  indirectly  point  us  to  the  direcdoo 
in  which  a  solution  may  be  found. 

Put  then  this  example.  A  man  is  bitten  by  a  cobra.  We 
have  known  or  heard  of  many  other  such  cases,  and  they  all 
proved  fieitaL  We  conclude  with  some  confidence  that  XY,  the 
preeent  sufferer,  will  die ;  bs  A.  B,C,...  the  former  ones,  are  all 
supposed  to  have  died  Here,  in  these  few  words  we  have  had 
all  the  requisite  feu^te  put  before  us,  and  we  also  have  the 
inference  firom  tiiem. 

Now  since  we  are  looking,  in  the  spirit  of  logicians,  at  the 
existence  of  this  belief,  which  we  know  will  inevitably  anae 
in  every  normal  mind,  we  proceed  to  exercise  what  Home 
calls  our  "sifting  humour",  by  beginning  to  press  a  series  of 
questions.  We  start  by  asking  the  observer  why  he  believea 
in  the  approaching  death  of  Z  F  ?  To  this  question  two  distinct 
answers  might  readily  be  given.  If  we  were  to  propose  such  a 
question  to  a  variety  of  persons  who  had  no  logical  thecmes  to 
bias  the  form  of  their  reply,  and  who  had  not  yet  taken  sides  for 
or  against  Mill  on ''  the  groimd  of  Induction  ",  it  is  quite  an  open 
event  which  of  these  two  answers  would  be  given.  Some  would 
say  off-hand, '  Because  every  one  who  is  so  bitten  always  dies:' 
others, — the  more  wary  ones,  or  those  who  had  some  inkling  of 
what  was  coming  n^xt, — would  say,  'Because  A,  By  C,...  whom 
we  know  to  have  been  previously  bitten,  have  all  died.'  When 
these  answers  are  expanded  into  proper  logical  shape  they  would 
stand  respectively  as  follows : — 

DedtActive.  All  men  who  are  bitten  die :  the  man  JF  is 
bitten:  therefore  XY  will  die. 

Inductive.  The  men  A,  B,  (7,...  were  bitten  and  died.  The 
man  XY  has  also  been  bitten.     Therefore  XY  will  die. 

There  is  of  course  always  some  difficulty  in  deciding  as  to 
what  a  speaker  is  to  be  understood  really  to  have  meant,  when 
he  gives  a  summary  answer.  But  the  above  scheme  represents 
the  filling  in  and  expansion  of  each  reply  which  the  persons 
themselves  would  probably  admit  to  be  the  most  appropriate 
under  the  circumstances. 

It  need  not  be  said  that,  in  the  mood  which  we  are  nov 
displaying,  we  do  not  rest  contented  with  this  preliniinaiy 
justificaticm.    We    proceed   to   put    substantially   the  same 
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question  a  second  time,  by  demanding  the  ground  of  the  infer- 
enoes:  Why  do  you  believe  that  the  reason  you  assign  will 
justify  the  conclusion  you  draw  ?  Now  it  must  be  admitted 
diat  when  we  ask  the  "why"  of  anything,  we  are  asking 
sometimes  for  what  may  lie  quite  outside  the  limits  of  any 
demaod  which  the  logician  need  recognize  as  his  concern. 
Suck  a  queiy  is  one  of  very  wide  import  We  may  be  on  the 
search  for  some  antecedent  determining  motive,  for  some 
prospective  design,  some  physical  concomitant,  and  so  forth. 
But  there  is  not  much  doubt  as  to  what  is  intended  here.  We 
are  asking  for  some  principle  or  truth  which  will  warrant  the 
cQndusioQ,  that  is,  some  general  principle  of  which  all  similar 
ooodusions  shall  be  particular  cases. 

Beginning  then  with  our  deductive  observer,  if  we  pressed 
him  in  this  way,  we  should  probably  find  that  he  would  reply, 
or  accept  the  reply  when  it  was  offered  to  him,  that  what  holds 
good  of  a  class  holds  good  of  every  member  of  that  class.  That 
is,  he  would  propose  or  accept  the  well-known  Dictum  de  omni 
H  nullo  of  the  Aristotelians.  And  this  principle  he  would 
probably  accept  at  once  in  this  its  widest  form :  a  lact  which  we 
shall  almost  immediately  see  to  be  of  some  significance.  It  is 
indeed  by  no  means  necessary  that  it  should  be  accepted  at 
oDoe  in  its  widest  form.  He  might  have  started  by  admitting 
a  generalization  just  wide  enough,  and  no  more,  for  his  purpose. 
For  instance  he  might  have  substituted  the  narrower  principle 
that  what  holds  good  of  serpent  bites  in  general  will  hold 
good  of  each  in  particular ;  or  he  might  have  given  us  some 
wider  generalization  than  this,  one  referring  say  to  injuries  to 
hring  or  organized  bodies.  But  under  the  circumstances  we 
should  probably  get  the  principle  enunciated  in  the  widest  form, 
iiamely  in  that  of  the  familiar  Dictum. 

If  we  now  proceed  to  press  for  any  further  or  deeper  answer 
than  this,  by  asking  again.  Why  do  you  believe  this  Dictum  ?  the 
reply  would  be  almost  alwajrs  substantially  the  same.  It  would 
tab  the  form,  put  into  fiamiliar  words,  that  *  we  cannot  help  it.' 
The  exact  phraseology  might  vary: — that  the  belief  was  a 
i^eceasary  one :  that  it  was  a  form  or  law  of  thought :  that  the 
principle  was  merely  one  of  consistency,  and  so  on ; — ^but  in  one 
''ay  or  another  we  should  be  reminded  that  the  '  why '  with 
vhich  we  prefaced  oar  enquiry  in  this  case  had  now  somewhat 
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shifted  its  signification.  What  it  here  seems  to  aim  at  is  not, 
as  in  the  former  case,  a  mere  generalization  of  the  same  kind  of 
statement  or  judgment  into  its  widest  possible  terms :  this  has 
been  already  effected :  and  all  that  now  remains  open  to  us  is 
to  seek  for  some  description  or  analysis  of  the  nature  of 
the  judgment.  When  the  Dictum  was  assigned  as  the  ground 
of  the  individual  inference,  all  that  we  were  doing  was  to 
generalize  this  latter.  When  however  we  are  asked  for  the 
ground  of  this  Dictum  itself,  since  we  can  generalize  no  further, 
but  do  not  like  to  fail  in  meeting  every  *  why'  with  a  '  because  *, 
we  are  apt  to  take  up  a  new  position  and  to  try  instead  to 
indicate  or  analyse  the  nature  of  the  judgment.  Inasmuch  as 
such  a  path  would  lead  us  outside  the  province  of  material 
Logic  we  need  not  here  pursue  it  further. 

Now  see  what  comes  of  pressing  a  similar  set  of  questions  in 
the  case  of  the  second,  or  inductive  form  of  reasoning ;  supposing 
that  this  had  been  the  line  of  justification  adopted. 

We  ask  our  man,  as  before,  Why  he  believes  that  XY  will 
die  ?  He  replies,  *  Because  every  man  who  has  been  bitten  has 
died.'  But  why  does  he  believe  that  what  has  thus  happened 
to  every  one  else  will  also  happen  to  XYl  and  so  on.  The  final 
answer  will  almost  certainly  be  an  assertion,  in  some  form  or 
other  of  words,  *  Because  nature  is  uniform.'  But  though  this 
may  be  the  final  answer,  it  is  much  more  likely  that  we  shall 
not  be  landed  in  it  at  once,  as  we  were  in  the  previous 
corresponding  case  when  the  Dictum  was  accepted.  We  may 
have  a  halting-place  interposed  at  such  intermediate  stages  as 
that  'diseases  and  injuries  run  the  same  sort  of  course':  that 
'human  constitutions  are  substantially  alike ':  that  'organized 
bodies  suffer  similarly  from  the  same  sort  of  injuries',  or  so  forth. 
But  sooner  or  later  our  catechumen  will  turn  to  bay  at  the 
extreme  confines  of  Logic  (as  here  conceived)  by  asserting  that 
he  believes  in  that  particular  fact  because  he  knows  that  nature 
is  or  has  been  uniform. 

So  far,  the  enquiries  as  applied  to  Deduction  and  to  Induc- 
tion seem  to  run  on  tolerably  parallel  lines.  We  start  with  the 
consideration  of  a  single  fact  or  inference  and  we  assign  grounds 
for  this,  in  the  form  of  what  may  be  indifferently  termed  wider 
or  deeper  principles,  until  we  come  to  some  principle  which 
must  be  regarded  as  ultimate  so  fiur  as  Logic  is  concerned.    In 
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&e  former  kind  of  inference  we  bottom  on  a  principle  which 
includes,  in  its  express  statement,  the  example  in  point.  In 
the  latter  we  trust  to  one  which  includes,  or  may  include,  (so 
&r  as  past  observation  is  concerned)  every  available  case  except 
that  example. 

But  at  this  stage  we  find  a  difference  of  treatment  in  the 
two  cases.  The  champion  of  deduction  is  let  alone  at  this 
point ;  but  not  so  he  who  defends  induction.  He  is  assailed  at 
once  in  the  style  which  Hume  rendered  so  familiar  to  us.  It  is 
hard  to  improve  upon  the  well  known  words : — "  When  it  is 
asked.  What  is  the  nature  of  all  our  reasoning  concerning 
matters  of  £eu^,  the  proper  answer  seems  to  be  that  they  are 
founded  upon  the  relation  of  Cause  and  Effect.  When  again 
it  is  asked.  What  is  the  foundation  of  all  our  reasoning  and 
conclusions  concerning  that  relation  ?  It  may  be  replied  in  one 
word,  Elxperience.  But  if  we  still  carry  on  the  sifting  humour, 
and  ask.  What  is  the  foundation  of  all  conclusions  from 
Experience  ?     This  implies  a  new  question.. . ." 

It  is  in  the  last  sentence,  of  course,  that  the  gist  of  the 
enquiry  lies.  Up  to  this  point  it  seems  to  me  that  his  account 
of  the  matter  corresponds  substantially  to  what  has  been  drawn 
out  more  fiilly  in  the  last  two  or  three  pages.  Various 
intermediate  generalizations  are  suggested,  which  may  be 
summed  up  in  "the  relation  of  Cause  and  Effect'';  and  the 
ground  in  turn  of  each  of  these  is  assigned  in  the  wider 
generalization  which  *'  Experience  "  affords  of  all  the  observed 
instances  in  which  the  law  of  cause  and  effect  has  held  true. 
Understanding  the  causal  relation  in  a  wide  sense,  this  seems 
nearly  equivalent  to  assigning  as  the  ultimate  logical  ground  of 
our  induction  the  observed  Uniformity  of  Nature. 

Before  considering  the  answer  offered  by  Hume  himself  to 
what  he  very  justly  terms  an  entirely  new  question,  and  ex- 
amining whether  this  will  btill  serve  our  purpose  at  the  present 
day,  we  may  pause  to  see  how  some  of  our  more  popular  logicians 
of  recent  times  undertake  to  answer  the  question : — why  we 
believe  that  nature  is  uniform  ?  or,  in  the  words  just  quoted, 
what  is  the  foundation  of  all  conclusions  from  experience  ? 

Whately, — ^if  we  may  begin  with  him, — has  a  very  simple 
expedient.  He  merely  dismisses  the  enquiry  as  irrelevant  to 
Logic.  •*  Whether  the  belief  in  the  constancy  of  nature's  laws. . . 
v.  9 
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be  intuitive  or  acquired  and  in  what  way  acquired,  is  a  question 
foreign  to  our  present  purpose."  In  a  sense  this  is  true.  If 
Philosophy  is  to  be  treated  in  the  spirit  of  etiquette  which  we 
expect  on  the  part  of  a  professional  man  who  declines  to  step 
out  of  his  way,  or  commit  himself  on  any  topic  which  he  has  not 
expressly  undertaken  to  treat,  we  cannot  blame  the  logician  who 
refuses  to  divulge  his  views  on  psychology  or  metaphysics. 

Writers  of  the  Scotch  school  are  more  outspoken.  They 
admit  that  the  question  is  one  which  ought  to  be  answered, — 
for  that  matter,  indeed,  they  are  not  professing  to  confine  them- 
selves to  Logic, — and  they  answer  it  in  a  direct  way.  They 
simply  postulate  an  "  instinctive  law  of  belief"  that  "  the  future 
will  resemble  the  past"  (Reid;  Ed,  Hamilton,  p.  199);  and  again, 
"This  prescience  is  an  original  principle  of  human  nature, 
which  I  have  called  the  Inductive  principle."  This  belief  they 
consider  to  exist  in  its  full  force  from  earliest  infimcy,  or  even 
to  have  possessed  more  force  at  that  time  than  it  afterwards 
retains ; — a  curiously  direct  inversion,  as  we  shall  presently  see, 
of  the  result  which  most  of  the  Association  school  attribute  to  the 
influence  of  experience  in  modifying  our  belief.  Reid  declares 
himself  plainly  enough  on  this  point,  "  This  principle,  like  that 
of  credulity,  is  unlimited  in  infancy,  and  gradually  restrained 
and  modified  as  we  grow  up  "  (p.  199).  "  Children  and  infants 
have  this  belief  as  soon  as  they  know  fire  will  bum  them.  It 
must  therefore  be  the  effect  of  instinct,  not  of  reason."  And 
passages  to  the  same  general  effect  might  be  multiplied  from 
the  works  of  Stewart  and  Brown. 

It  is  obvious  that  this  is  no  logical  answer  to  any  question 
which  asks  a  "  why?" ;  that  is,  it  offers  no  explanation  or  genera- 
lization. We  have  no  right  to  complain  of  this,  for,  fi:x>m  the 
point  of  view  of  those  who  propose  the  reply,  no  explanation 
can  possibly  be  given.  At  any  rate,  if  we  absolutely  insisted 
on  having  an  answer,  we  should  have  to  extend  the  import  of 
this  highly  extensible  interrogative,  "  why ",  to  somewhat  new 
ground,  by  admitting,  as  an  answer,  the  will  of  the  Creator,  or 
some  equivalent  reason.  If  He  who  made  the  order  of  Nature 
in  things  external  to  us,  has  matched  this  by  implanting  in 
the  newborn  soul  a  perfect  disposition  to  believe  in  it,  no 
further  answer  within  the  domain  of  phenomena  is  needed  or 
is  attainable. 


V]  BELIEF   IN   UNIFORMiry.  131 

For  those  who  can  be  satisfied  with  this  view,  the  answer,  so 
hr  as  logic  is  concerned,  seems  equally  simple  and  satisfactory 
both  for  Induction  and  for  Deduction.  In  both  cases  alike  we 
ground  at  last  on  a  principle  which,  if  sound,  does  not  admit  of 
any  further  explanation.  There  is,  of  course,  this  difference ; 
that  in  the  one  case  we  cannot  even  conceive  any  infraction  of 
the  law,  whilst  in  the  other  we  can  perfectly  well  put  the  case 
that  the  instinct  should  not  be  true.  But  the  latter  explana- 
tion does  not,  any  more  than  the  former,  admit  of  analysis. 
We  can  neither  resolve  it  into  any  law  more  general,  nor  can 
we  trace  its  rise  or  growth.  If  we  accept  it  there  is  no  more  to 
be  said. 

The  next  reply  we  may  notice  is  that  of  Mill.  Premising — 
what  will  come  up  for  full  discussion  in  a  future  chapter, — that 
he  does  not  regard  the  Deductive  form  of  reasoning  to  be  any- 
thing but  a  circuitous  way  of  stating  the  Inductive,  we  have  of 
coarse  one  and  the  same  explanation  to  apply  to  both  forms. 
His  reply  does  not  seem  to  me  to  be  quite  satisfactory,  at  least 
in  the  way  in  which  he  has  himself  phrased  it. 

What  he  says  is  that  the  belief  in  the  Uniformity  of  Nature 
is  the  result  of  Induction,  Now  Induction,  in  whatever  parti- 
cular form  we  may  define  it,  is  certainly  a  process  of  reasoning, 
and  therefore  different  from  custom  or  habit,  that  is,  fi*om  associa- 
tion in  any  form.  The  two  may,  as  we  shall  presently  see,  have 
sprang  from  the  same  root,  but  they  represent  very  different 
stages  of  development,  as  no  one  has  more  decisively  asserted 
than  Hill  himself  in  other  passages.  Accordingly  he  finds 
himself  sharply  attacked  on  the  score  of  inconsistency.  *  You 
appeal ', — his  opponents  are  apt  to  complain, — '  to  Induction  as 
the  foundation  of  the  belief:  that  is,  you  make  the  belief  an 
inference,  or  the  result  of  an  inference:  and  yet  you  must 
presuppose  this  very  belief  in  each  separate  act  of  inductive 
inference.  The  first  time,  whenever  it  may  be,  that  the  man 
or  the  child  makes  an  inference  embracing  a  new  case,  the 
principle  of  the  Uniformity  of  Nature  is  then  and  there  appealed 
to.  That  cannot  be  called  a  result  of  Induction  which  has  to 
be  postulated  in  every  single  act  of  Induction,  beginning  even 
from  the  very  first.' 

This  of  course  is  the  hostile  way  of  stating  the  case,  but 
nevertheless  Mill's  reply  does  not  seem  quite  satisfactory.     It 
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amounts  to  this: — I  do  not  presuppose  the  Uniformity  of 
Nature  in  the  way  you  conceive,  namely  as  a  general  principle. 
For  a  first  act  of  Induction  I  only  presuppose  it  in  a  very 
limited  way:  in  fact  the  postulate  need  not  be  wider  than  is 
just  sufficient  to  cover  the  particular  case  before  us.  And  so 
with  each  successive  induction ;  no  one  of  them  need  assume 
more  of  uniformity  than  the  minimum  required  to  establish  it. 
By  saying  that  the  general  principle  is  gained  by  Induction, 
I  merely  mean  that  we  sum  up  all  these  separate  postulates 
and  so  generalize  the  result  into  the  grand  principle  of  all  per- 
vading Uniformity. 

This  slightly  diminishes  the  logical  inconsistency,  but  does 
not  remove  it.  For  one  thing  it  must  be  remarked  that  if 
Induction  is  considered  to  be  nothing  else  than  the  summing  up 
of  a  number  of  separate  conclusions  or  applications  of  a  principle, 
without  extending  their  range  outside  the  limits  occupied  by 
,  them  in  the  aggregate,  we  are  no  longer  using  the  term  in  the 
sense  employed  by  the  physicist  and  material  logician.  We 
are  reverting  to  the  old  "  perfect  induction  "  of  the  scholastic 
logicians.  And  even  so,  the  difficulty  is  really  left  untouched 
how  each  of  these  separate  and  small  applications  of  the  principle 
is  to  be  justified ;  for  every  one  of  them,  however  narrowly  it 
may  have  been  appealed  to,  did  most  certainly  outreach  the 
boundaries  of  observation  as  then  and  there  obtained.  That  is, 
a  uniformity  outside  and  beyond  the  data  of  experience  must 
be  postulated  in  every  one  of  those  early  examples  with  which 
we  are  supposed  to  start. 

Turn  next  to  Hume's  answer.  In  his  'sceptical  solution'  to 
the  *  sceptical  doubts '  which  he  worked  out  so  fully,  and  firom 
which  we  have  quoted  above,  he  brings  us  to  this  point: — 
"  Suppose  that  any  one  has  acquired  more  experience,  and  has 
lived  so  long  in  the  world  as  to  have  observed  similar  objects 
or  events  to  be  constantly  conjoined  together:  what  is  the 
consequence  of  this  experience  ?  He  immediately  infera  the 
existence  of  one  object  from  the  appearance  of  the  other.  Yet 
he  has  not,  by  all  his  experience,  acquired  any  knowledge  or 
idea  of  the  secret  power  by  which  the  one  object  produces  the 
other ;  nor  is  it  by  any  process  of  reasoning  he  is  engaged  to 
draw  this  inference.  But  still  he  finds  himself  determined  to 
draw  it.     And  though  he  should  be  convinced  that  his  under- 
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standing  has  no  part  in  the  operation,  he  would  nevertheless 
continue  in  the  same  course  of  thinking.  There  is  some  other 
principle  which  determines  him  to  form  such  a  conclusion. 
This  principle  is  Custom  or  Habit." 

Allowing  for  slight  differences  of  expression  this  answer  is 
simply  that  of  the  modem  Association  school.  The  only  point 
about  it  to  which  we  might  demur  is  the  tone  of  baffled  ex- 
pectation on  recognizing  that  we  are  unable  to  display  "the 
process  of  reasoning  by  which  we  are  engaged  to  draw  the 
inference  ".  It  was  the  attempt  to  undertake  this  latter  task 
which  led  Mill  into  such  finiitless  controversy.  If  one  might 
take  the  place  of  counsel,  and  persuade  him  to  withdraw  his 
own  defence  and  to  fall  back  upon  that  of  Hume,  his  case  would 
be  much  stronger. 

I  am  very  decidedly  of  opinion  that  the  difficulty  does  not 
admit  of  any  logical  solution.  It  must  be  assumed  as  a  postu- 
late, 80  &r  as  Logic  is  concerned,  that  the  belief  in  the  Uniformity 
of  Nature  exists,  and  the  problem  of  accounting  for  it  must  be 
relegated  to  Psychology.  At  the  same  time  the  question  is 
80  inevitably  suggested  at  this  stage,  and  so  frequently  causes 
perplexity  to  students  of  the  subject,  that  a  few  paragraphs  of 
explanation  and  justification  must  be  inserted  here. 

The  difficulty  is,  really,  only  one  form  of  that  which  attends 
every  attempt  to  explain  the  actual  origin  of  anything,  for  it  is 
with  an  origin  that  we  are  here  dealing,  viz.  the  first  commence- 
ment of  a  consciously  held  belief.  Perhaps  the  following  rather 
unusual  mode  of  approaching  the  subject  may  help  to  throw 
some  light  upon  it.  Take  the  case  of  any  one  of  the  more 
intelligent  animals  which  lead  a  life  in  which  they  encounter  a 
somewhat  diversified  experience.  The  dog  that  has  been  beaten 
once  will  fly  from  the  uplifted  stick  next  time ;  and  if  he  has 
received  food  at  a  certain  house  on  two  or  three  occasions  he 
will  on  a  ftiture  occasion  go  up  to  the  door  with  every  appear- 
ance of  expectation  and  hope.  Now  so  long  as  we  look  at  him 
from  the  outside,  we  see  no  difference  except  in  degree  between 
Us  conduct  and  that  of  any  human  being.  That  is,  we  can 
stupass  him  in  respect  of  the  remoteness  of  our  anticipations 
and  of  the  intricacy  of  their  conditions :  we  can  see  what  is  likely 
to  happen  much  longer  beforehand,  and  in  much  more  varied 
combinations.     He  lives  in  a  world  which  goes  on  with  com- 
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parative  monotony,  so  &r  as  his  interests  are  concerned,  and 
his  nature  and  conduct  are  in  harmony  with  his  circumstances 

Do  we  find  any  special  diflBculty  in  accounting  for  these 
fects,  so  long  as  we  look  at  them  from  the  outside  ?  Of  course, 
if  we  introduce  a  word  like  *  Instinct '  into  the  controversy,  we 
may  puzzle  ourselves  to  any  extent  in  the  attempt  to  put  into 
it  more  than  it  will  bear  or  than  we  can  understand.  Aiid  it 
is  indubitable  that  there  are  whole  classes  of  cases  in  which 
the  conduct  of  animals  is  concerned  which  are  apparently  in- 
explicable on  any  such  simple  principles  as  are  involved  here. 
The  migrations  of  birds,  to  take  but  one  instance  out  of  many, 
may  demand  not  mere  association,  but  inherited  results  of 
parental  association,  and  much  more  besides  than  we  can 
understand  from  any  analogy  drawn  from  our  own  experience. 
But  what  we  are  here  purposely  confining  our  attention  to  is  a 
narrow  class  of  cases  closely  corresponding  to  those  in  which  we 
ourselves  act  from  expectation  of  familiar  sequences.  In  such 
cases  as  these  we  do  not  find  any  difficulty  in  supposing  that 
association  may  produce  on  the  part  of  the  animal  an  immediate 
unhesitating  action  such  as  in  our  own  case  we  should  justify 
by  appeal  to  a  belief  We  do  not  speak  of  their  believing  in 
the  Uniformity  of  Nature,  but  we  find  them  incessantly  acting 
in  accordance  with  it,  which,  so  far  as  external  conduct  is  con- 
cerned, comes  to  much  the  same  thing. 

Now  let  us  conceive  that  one  of  these  animals,  say  the  dog, 
retaining  all  his  other  faculties  as  far  as  possible  unaltered, 
could  have  a  vein  of  consciousness  or  self-introspection  added 
on  to  his  nature.  And  suppose  that  the  first  use  he  made  of  it 
was  to  attempt  to  answer  the  question.  Why  do  you  run  up  to 
this  door  and  wait  for  something:  what  ground  have  you  for 
your  expectation  ?  If  he  proceeded  to  answer  the  question  for 
himself,  in  the  same  way  as  it  would  have  been  answered  for 
him  by  the  physiologist  or  comparative  psychologist,  he  would 
have  to  give  a  verj'  wide  answer.  He  would  begin  by  specifying 
two  or  three  leading  cases  closefy  resembling  the  one  in  point ; 
but  he  would  go  on  to  indicate  many  others  with  slighter 
resemblance,  and  perhaps  with  conflicting  results.  And  behind 
all  this  would  lie  the  infinitely  varying  experience  through 
which  his  life  had  led  him  and  which  afforded  any  general 
resemblance;  and   behind  that  again,  presumably,  the  corre- 
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sponding  experience  of  his  progenitors.  All  these  influences 
onquestionably  act  upon  his  belief  and  are  therefore  what  we 
may  call  the  *  ground '  of  it.  It  is  difficult  to  see  what  other* 
answer  he  could  reasonably  give ;  for  the  principle  of  association 
looked  at  from  within  could  (if  one  may  so  put  it)  say  no  more 
for  itself  than  could  have  been  said  for  it  when  it  was  looked  at 
frotn  without. 

With  such  an  answer  as  this  the  mere  logician  would  very 
likely  be  dissatisfied.  He  would  probably  insist  upon  something 
narrower  and  more  determinate.  He  would  say  that  what  he 
2iakB  for  is,  not  the  enumeration  of  all  the  antecedent  circum- 
stances by  which  the  belief  was  gradually  brought  about,  but 
the  assignment  of  the  range  over  which  it  is  consciously  gene- 
ralized. Now  such  an  assignment  as  this,  as  we  have  seen, 
is  almost  necessarily  indeterminate.  Even  in  the  case  of  the 
corresponding  deductive  generalization  (i.e.  the  Dictum)  we  saw 
diat  this,  its  widest  expression,  was  not  so  much  the  generaliza- 
tion consciously  adopted  in  every  case,  as  that  which,  when 
proposed  to  us,  seemed  the  most  appropriate.  So  far  as  any 
answer  can  be  given  I  should  think  it  must  be  that  the  extent 
of  generalization  will  be  very  variable,  according  to  the  circum- 
stances of  the  case  and  the  temperament  of  him  who  judges, 
but  that  it  will  probably  not  be  very  much  wider  than  is 
demanded  to  justify  the  instance  before  us ;  to  which  we  may 
add  that  it  seems  unreasonable  to  suppose  that  the  earlier 
genersdizations  can  possibly  be  coextensive  with  what  we  sub- 
sequently accept  as  the  result  of  our  scientific  training. 

If  this  be  so,  we  may  describe  the  gradual  evolution  of  the 
belief  in  Uniformity,  so  far  as  its  consideration  belongs  to  the 
logician,  somewhat  as  follows. 

Universal  order,  or  causation,  is  acted  on  by  all  men  from 
their  early  infiemcy,  or  at  any  rate  from  the  first  time  at  which 
they  show  any  activity  of  their  own.  It  is  equally  acted  on, 
in  a  similar  way,  by  most  animals,  according  to  the  range 
of  their  experience.  That  is ;  actions,  not  merely  of  the  reflex 
or  automatic  kind,  but  such  as  in  our  case  are  of  the  conscious 
or  purposive  kind,  are  perpetually  and  confidently  performed 
in  harmony  with  the  regularity  which  exists  in  nature  outside 
us,  long  before  such  regularity  is  recogiiized.     Anyhow,  long 
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before  we  have  reached  the  logical  stage,  that  is,  the  stage  at 
which  we  can  ask  why  we  believe,  we  have  already  acquired 
*the  belief  over  a  number,  so  to  say,  of  distinct  areas  of  varied 
bat  limited  experience.  It  is  first  appreciated  or  recognized 
as  a  logical  guide  at  the  stage,  whenever  that  may  be,  at 
which  we  begin  to  question  and  justify  our  actions :  or  rather 
perhaps,  (in  order  not  unduly  to  limit  the  scope  of  Logic)  at  the 
stage  at  which  we  might  begin  to  question  and  justify  our 
actions  if  someone  else  prompted  us  to  stand  on  the  defence. 
Presumably  the  animals  never  reach  this  stage,  and  man  does 
not  reach  it  until  he  is  some  way  past  infancy;  so  that  it  is 
better  not  to  claim  the  infant,  as  Reid  and  Stewart  do,  as  a 
believer  in  Uniformity. 

As  already  stated,  this  range  of  conscious  justificatory  gene- 
ralization is  probably  in  most  cases  a  somewhat  narrow  one : — 
in  the  example  of  our  snake-bite,  it  is  very  likely  that  all  which 
would  be  thought  of  at  the  time  as  relevant,  or  quoted  in 
defence  of  the  inference,  would  be  the  analogy  of  other  such 
snake-bites.  By  a  gradual  extension  of  experience,  and  a  con- 
stantly verified  appeal  to  it,  this  belief  is  widened  in  its  scope. 
Although  therefore  it  cannot  properly  be  said  that  the  belief 
in  Uniformity  is  obtained  by  Induction, — i.e.  by  a  truly  logical 
process, — it  may  nevertheless  be  quite  true  that  when  it  is 
once  consciously  realized  over  comparatively  small  ranges,  all 
the  subsequent  growth  is  fairly  describable  as  being  of  the 
nature  of  simple  Induction.  By  a  multitude  of  such  steps, 
each  helping  us  on  a  little  by  extending  the  appreciation  of 
Uniformity  beyond  the  actual  observed  case,  we  may  in  time 
gain  a  complete  generalization  covering  the  whole  field  of  nature. 
How  near  we  approach  towards  the  ideal  of  realizing  an  all- 
pervading  uniformity  will  depend  upon  our  character  and  the 
nature  of  our  experience.  Those  gifted  with  a  strong  general- 
izing disposition,  especially  if  their  study  of  nature  has  been 
wide  and  accurate,  so  that  they  have  come  to  appreciate  the 
precision  with  which  remote  consequences  can  be  inferred,  will 
grasp  it  in  a  very  wide  sense.  Very  likely  they  will  hold  that 
such  uniformity  exists  everywhere,  extending  throughout  the 
whole  region  of  material  and  mental  phenomena.  Whether  or 
not  they  are  justified* in  doing  this  it  seems  to  me  impossible  to 
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say.  Bat  it  is  reasonable  to  insist  that  the  belief  shall  become 
less  confident  in  proportion  as  it  refers  to  matters  more  remote 
from  actual  experience. 

We  should  see  this  more  clearly  if  we  went  more  into  the 
details  of  what  constitutes  Uniformity.  It  is,  as  we  have  seen, 
a  term  of  wide  import,  and  by  no  means  coextensive  in  signifi- 
cation with  the  causal  relation.  If,  for  instance,  we  confined 
ourselves  to  the  narrowest  and  strictest  interpretation  of  the 
causal  sequence,  in  which,  as  we  saw,  the  law  became  almost  a 
formal  and  necessary  one,  then  indeed  it  is  hard  to  set  any  limits 
to  the  confidence  we  should  feel  in  its  universal  prevalence. 
But  in  that  interpretation  it  is  purely  hypothetical  and  does 
not  tell  us  an3rthing  about  the  actual  occurrence  of  phenomena. 
To  postulate,  therefore,  universal  validity  for  such  a  law  is 
merely  another  way  of  saying  that  we  cannot  transcend  the 
laws  of  our  own  understanding :  that  whatever  we  conceive,  or 
wherever  we  may  suppose  ourselves  to  locate  what  we  conceive, 
it  is  still  we  with  our  present  fitculties  who  are  conceiving  it. 
Taking  the  causal  relation,  then,  in  this  extremely  strict  sense, 
I  cannot  but  think  that  Mill  overrates  our  capacity  when  he 
admits  the  possibility  of  the  law  being  infiinged  in  the  remote 
parte  of  stellar  space. 

On  the  other  hand,  when  the  law  is  interpreted  in  the 
looser  sense, — that  is,  in  almost  any  one  of  the  various  sub- 
divisions which  were  considered  in  the  previous  chapter, — Mill 
speaks  ¥rith  more  hesitation  than  he  need  adopt.  So  far  fit)m 
admitting  the  bare  possibility  of  a  breach  of  uniformity  in  this 
sense  I  should  think  it  not  at  all  unlikely  that  in  the  endless 
stretches  of  time  and  space  there  may  be  developments  in  store 
which  fully  deserve  the  name.  But  as  the  subject  will  come 
under  our  notice  again  in  a  future  chapter,  we  will  not  pursue 
it  into  further  detail  here. 


CHAPTER  VI. 

lanouaoe: 

On  every  theory,  whether  of  Logic  or  of  Psychology, 
Language  is  intimately  connected  with  all  our  processes  of 
conceiving,  judging  and  reasoning.  Hence  it  becomes  necessary 
to  take  some  account  of  this  medium  of  comraimication.  We 
shall  have,  of  course,  to  consider  it  in  some  detail  hereafter 
under  the  heads  of  Names  and  Propositions.  What  here  con- 
cerns us  are  the  more  general  considerations  of  its  reference,  its 
functions,  and  the  medium  through  which  it  is  conveyed.  We 
will  take  these  in  turn,  limiting  the  discussion,  as  rigidly  as  is 
convenient,  to  the  requirements  of  the  Science  with  which  we 
are  here  concerned. 

I.  In  speaking  of  the  Reference  of  language  we  are  alluding 
to  a  dispute  which  may  appear  to  the  reader  a  rather  idle  one, 
namely  whether  the  words  we  use  are  to  be  supposed  to  refer  to 
the  objects  without  us  or  to  the  notions  within  us^.  It  will  be 
remembered  that  in  the  first  chapter  attention  was  directed  to 
the  triple  correspondence  between  these  three  elements.  It 
was  intimated  that  in  a  healthy  mind  these  should  accurately 
correspond  with  each  other ;  in  the  sense  that  the  same  words 
should  always  excite,  and  be  themselves  suggested  by,  the  same 
notions,  and  that  either  of  these  should  always  be  understood  to 
refer  to  the  same  external  phenomena.  We  explained  some  of 
the  assumptions  demanded  to  secure  such  a  complete  corre- 
spondence, and  admitted,  it  need  not  be  said,  that  nothing 
approaching  to  such  an  accurate  fit  as  this  was  to  be  found 
in  practice. 

*  This  particular  dispate  is  by  no  means  a  purely  modem  one.  Thus,  for 
instance,  Smiglecius,  when  stating  one  side  of  the  case,  says  "  vox  enim,  homo, 
vel  PetruB,  non  significat  mihi  conoeptum  hominis  yel  Petri ;  sed  yeniin  et 
realem  hominem  extra  intellectum  existentem  "  {DUputaHonet  xn.  1,  ed.  1618). 
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Starting  then  firom  this  basis,  with  the  word,  the  question 
is  asked.  Does  it  refer  to, — that  is,  does  it  denote,  or  is  it  the 
name  of, — the  object,  or  our  notion  of  the  object  ?  Popular 
judgment  would,  I  suppose,  decide  oflFhand  for  the  former :  the 
dominant  decision  of  logicians  was,  till  lately,  for  the  latter. 
Mill,  as  is  well  known,  held  very  strong  views  upon  the  subject, 
declaring  that  the  current  logical  doctrine  was  "one  of  the 
most  &tal  errors  ever  introduced  into  Logic".  We  shall 
best  appreciate  the  importance  of  the  question,  and  see  our 
way  to  a  decision  about  it,  by  examining  the  reasons  which 
may  be  advanced  respectively  in  favour  of  the  old  logical  view 
and  against  it. 

(1)  It  may  be  urged,  in  the  first  place,  that  the  notion  is 
something  comparatively  fixed  and  finite;  that  is,  that  it  consists 
of  a  tolerably  rigidly  determined  group  of  attributes  or 
constituent  elements,  which  we  may  conceive  to  be  retained  in 
the  mind,  or  transferred  to  others  like  a  sort  of  currency,  with 
ease  and  security.  The  objective  thing  itself,  on  the  other 
hand,  possesses  attributes  whose  number  no  man  can  estimate, 
many  of  which  are  fluctuating,  others  very  uncertain,  whilst  the 
va^t  majority  are  absolutely  unknown;  and  in  any  case  only 
a  very  few  of  them  can  be  present  to  the  mind  at  any  assigned 
time.  We  do  really  know,  it  may  be  said,  what  the  term  '  man ' 
signifies :  if  rational  animal '  is  not  enough  we  can  add  on  more 
attributes,  and  come  soon  to  the  end  of  those  which  are 
properly  characteristic.  But  who  can  attempt  to  enumerate 
the  attributes  of  man  himself? 

There  is  something  in  this ;  and  there  would  be  a  good  deal 
more  in  it  if  Logic  were  to  be  treated  deductively,  and  in  the 
old  scholastic  style.  As  has  been  already  intimated  (p.  19)  the 
general  character  of  the  old  treatment  was  what  would  be 
appropriate  to  a  professional  class  of  thinkers  dealing  with 
a  stock-in-trade  of  notions  whose  exchange  value  was  thoroughly 
^miliar  to  them  all.  We  shall  see  this  better  when  we  come  to 
deal  with  the  Categories  and  Definition.  At  present  it  will 
suffice  to  remark  that  with  a  well-determined  concept-currency 
of  this  description,  in  the  hands  of  men  who  were  in  constant 
communication  with  each  other,  and  who  were  much  more  in 
the  habit  of  comparing  and  analysing  the  notions  they  had 
abeady  obtained  than  of  correcting  and  extending  them  by 
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appeal  to  experience,  there  was  a  certain  propriety  in  regarding 
the  verbal  symbol  as  having  direct  reference  to  this  fEuniliar 
element  rather  than  to  anything  objective  lying  outside  it. 

But  this  explanation  will  not  suffice  for  us.  We  want  to 
study  nature  at  first  hand,  or  at  least  to  study  such  appliances 
for  the  purpose  as  are  offered  by  Classification  and  Induction. 
We  are  not  like  bankers  who  can  get  on  without  fingering 
anything  but  currency,  but  like  commercial  men  who  must 
accustom  themselves  to  handle  the  actual  goods.  If  one  may 
expand  the  metaphor  we  should  say  that  whereas  the  banker 
fix)m  his  point  of  view  need  not  regard  his  various  paper 
appliances  of  credit  as  referring  to  anything  beyond  the  coin 
they  represent,  the  merchant  and  manufacturer  must  regard  the 
coin  itself  as  merely  a  symbol  of  value,  and  as  therefore  having 
reference  to  the  materials  of  wealth  themselves. 

Accordingly  what  we  must  do  is  this.  Fully  admitting  the 
advantage,  for  all  logical  purposes,  of  dealing  with  a  finite  and 
rigidly  determined  group  of  attributes  where  our  terms  and 
propositions  are  concerned,  we  must  manage  to  secure  this 
whilst  still  insisting  on  the  objective  reference  of  these  logical 
elements.  The  means  of  securing  this  will  be  explained  in  jbhe 
next  chapter :  at  present  it  will  suffice  to  say  that  what  we  do 
is  to  regard  the  characteristic  attributes  as  being  distinctly 
objective  in  their  reference, — they  are  attributes  of  the  thin^ ; — 
but,  as  being  strictly  limited  in  their  number,  they  are  the 
C(yiiventionally  accepted  group  of  attributes,  out  of  the  indefinite 
number  of  those  which  actually  exist. 

(2)  In  the  second  place  it  may  be  objected  that  by  confining 
the  reference  of  the  name  to  our  notions  we  evade  a  troublesome 
dispute  as  to  what  we  mean  by  the  '  thing '  and  its  *  existence '. 
The  notion,  at  any  rate,  it  may  be  said,  is  close  at  hand  and 
intimately  known  to  us.  It  is  there,  in  the  mind,  and  therefore 
no  speculative  doubts  can  be  stirred  up  about  its  existence; 
whereas,  when  we  come  to  the  external  object,  we  not  only  have 
to  repel  the  assault  of  the  Idealist,  but  may  find  ourselves,  after 
he  is  disposed  of,  committed  to  the  defence  of  the  objective 
reference  of  such  words  as  centaur  and  chimera. 

This  reopens  the  discussion  into  which  we  entered  in  the 
first  chapter  (pp.  28 — 38),  and  it  does  not  seem  that  there  is 
much  more  to  be  added  to  what  was  there  said.     Take,  for 
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instance,  the  centaur.     How,  it  may  be  urged,  can  we  possibly 

refer  to  anything  beyond  the  notion  of  this  creature,  seeing 

that  it   is  now  universally  recognized   that   there  is   nothing 

corresponding  to  it  in  the  world  of  Nature  ?     The  reply  is  not 

difficult,  if  we  bear  in  mind  the  different  senses  in  which  the 

reality  or  unreality  of  a  notion  may  be  interpreted,  and  the 

different  standards  to  which  in  consequence  we  may  have  to 

appeal.     If  we  were  dealing  with  scientific  tests,  we  should 

either  avoid  all  reference  to  the  centaur,  or  we  should  make  it 

plain  that  our  objective  reference  is  to  the  current  notion  of 

that  animaL     This  is  no  contradiction  of  the  doctrine  asserted 

above.     What  we  should  mean  is  that  we  were  then  and  there 

analysing  and  accounting  for  the  growth  of  a  certain  prevalent 

beUef.     The  notion  of  a  centaur  was  once  widely  spread     It 

was  taken  up  by  the  poets,  and  was  firmly  entertained  by  those 

from  whom  the  poets  obtained  it.     To  any  one  of  us  who  use 

the  name  at  the  present  day  this  is  an  objective  reference.     We 

are  referring  to  the  common  notion  entertained  by  others,  not 

to  the  private  counterpart  of  this  notion  present  at  the  time 

to  our  own  mind.     This  latter  may  be  right  or  wrong  according 

as  it  correctly  or  incorrectly  reproduces  the  fonner,  and  this 

possibility  of  appeal  to  a  standard  outside  us  is  the  essential 

point  of  what  we  mean  by  an  objective  reference.     Similarly, 

if  we  came  across  the  name  in  any  modem  writing  of  the  type 

of  a  fidiy  tale  or  poem.     I  should  be  prepared  to  support  the 

objective  reference  even  here,  if  rightly  understood,  for  we  are 

not  now  proposing  to  analyse  a  once  actually  entertained  belief, 

but  we  are  all  the  same  referring  to  a  standard  outside  us  which 

for  the  subject  in  hand  is  recognized  to  be  the  ultimate  and 

appropriate  test.     The  writer  certainly  has  in  view  something 

bqrond  his  own  private  notion, — or  how  should  we  know  what 

he  m^ms  ? — and  he  intends  to  adhere  to  tradition.     Now  such 

tradition  is  the  sole  standard  or  test  in  this  case,  so  that  we 

may  feirly  say  even  here  that  the  name  refers  to  a  thing  rather 

than  a  notion.     Provided  any  ultimate  standard  of  appeal  exist 

outside  the  speaker  s  mind,  we  really  have  the  sort  of  objective 

existence  which  we  wish  to  claim  for  names  and  propositions. 

The  reader  will  remember  that  a  third  standard  of  reality 
was  recognized  in  the  first  chapter ;  that  of  mere  conceivabiUty. 
Were  this  adopted, — as  we  saw  it  possibly  might  in  Formal 


142  LANGUAGE.  [CH. 

Logic, — then,  it  must  be  admitted,  that  this  claim  for  the  ob- 
jective referenee  of  our  names  could  hardly  be  raised.  Our 
subject-matter  does  not  then  profess  to  be  anything  but  what  is 
conceivable :  that  is,  it  is  a  mere  stock  of  notions  with  nothing 
necessarily  beyond  them.  But  of  course,  even  here,  to  secure 
the  possibility  of  intercommunication,  it  must  be  insisted  upon 
that  the  corresponding  notions  we  all  entertain  shall  be  identi- 
cal, that  is,  indistinguishably  similar. 

It  is  best  therefore  to  say  decisively  with  Mill  that  the  refer- 
ence of  names,  and  therefore  of  language  generally,  is  to  be 
carried  beyond  the  notion  or  concept  and  to  be  applied  to  the 
objects  or  things  from  which  the  notions  are  derived,  or  should 
be  derived.  We  shall  say,  in  language  to  be  fully  explained 
hereafter,  that  the  names  denote,  or  refer  to,  these  things ;  and 
that  they  connote,  or  imply,  that  particular  selection,  Scorn  the 
indefinitely  numerous  attributes  possessed  by  these  things, 
which  convention  has  decided  shall  constitute  what  is  essential 
in  the  notion. 

The  main  grounds  for  this  decision  will  have  been  gathered 
from  what  has  been  said  above  in  the  course  of  replying  to 
objections.  They  are  two-fold.  In  the  first  place,  what  is 
absolutely  essential  for  accurate  rational  intercourse  is  com- 
munity of  signification.  Where  the  members  of  a  narrow  semi- 
professional  class  are  in  constant  intercourse  it  might  be  pos^ble 
to  secure  this  by  routine  or  customary  usage ;  but  in  practice 
the  only  safe  corrective  is  to  keep  a  standard  of  reference  before 
us ;  and  it  is  therefore  best  to  refer  the  name  directly  to  that 
common  object,  whatever  it  may  be,  which  we  should  all  agree 
was  intended  to  be  the  ultimate  standard  referred  to.  And  in 
the  second  place;  even  if,  as  above  suggested,  perfect  community 
of  signification  could  be  secured  without  our  going  outside  the 
notion,  we  should  probably  also  secure  what  is  not  at  all 
desirable;  unchangeability  of  signification.  We  do  not  want 
our  names  to  fluctuate  rapidly  in  their  meaning;  but  if  they 
admitted  of  no  modification  whatever  from  time  to  time,  they 
would  not  answer  their  purpose  any  better  than  a  bodily  organ 
would  under  the  same  circumstances.  The  ptincipal  methods 
for  carrying  out  this  process  of  modification  are  Classification 
and  Induction,  which  of  course  require  a  constant  appeal  to  the 
objects  at  first  hand.     It  is  clear  that  this  appeal  is  more  con- 
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sistent  i^th  such  an  interpretation  of  the  reference  of  language 
as  is  here  adopted  than  with  any  other. 

IL  The  next  point  to  be  here  considered  is  the  functions  of 
language.  Broadly  speaking,  these  may  be  said  to  be,  so  far  as 
we  are  here  concerned,  the  three  following : — 

(1)  Its  primary  object  is  to  communicate  ideas  from  one 
person  to  another,  or  rather,  from  one  intelligent  being  to  an- 
other. To  enable  any  sign  to  come  under  the  strict  designation 
of  language,  we  ought  to  insist  that  it  shall  be  deliberately 
intended  to  answer  this  purpose  of  communication ;  for  almost 
any  outward  conduct  on  the  part  of  a  sensitive  being  gives  some 
indication  of  what  it  is  thinking  or  feeling,  and  may  therefore 
be  said  to  communicate  the  knowledge  to  others.  The  cry  of 
an  animal  in  pain,  or  its  startled  movements  when  frightened, 
convey  to  every  perceptive  being  near  it,  some  knowledge  of 
what  it  is  suffering  or  fearing;  but  we  do  not  consider  such 
intimations  to  be  language,  because  the  utterances  and  move- 
ments are  not  intended  to  fulfil  this  purpose.  On  the  other 
hand,  to  keep  to  rudimentary  indications  amongst  the  animals, 
the  scratching  of  a  dog  at  the  door  when  he  knows  his  master 
is  within,  is  distinctly  meant  to  intimate  his  wish  to  enter, 
unless  we  grossly  misinterpret  him;  and  the  sort  of  sneeze 
which  the  mountain  sheep,  stationed  as  an  outpost  of  the  flock, 
will  often  give  when  anyone  approaches  him  suddenly,  is  equally 
meant, — so  &r  as  we  may  interpret  meaning  by  conduct, — 
to  convey  the  notion  of  danger  to  the  other  members  of 
the  flock. 

(2)  The  above  must  be  regarded  as  the  primary  function  of 
language,  in  that  it  is  common  to  eveiy  form  of  it.  But  there 
is  a  second,  only  less  important  than  this,  which  is  to  be  found 
in  its  capacity  to  record  our  thoughts.  For  this  purpose  it  is 
requisite,  of  course,  that  the  sign  should  be  a  durable  one.  The 
name  given  to  this  kind  of  language,  it  need  not  be  said,  is 
writing; — ^including  in  this  term  the  various  mechanical  pro- 
ceases  employed  to  aid  or  supersede  the  writing  by  hand,  such 
as  printing,  lithography,  &c. 

(3)  The  two  characteristics  mentioned  above  are  fistr  too 
obvious  and  familiar  to  need  explanation,  but  the  one  now  to  be 
considered  is  somewhat  less  generally  recognized.  It  is  certainly 
a  very  important  fimction,  for  what  it  implies  is  that,  without 
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some  such  system  of  symbols  as  that  which  we  call  language  in 
the  widest  sense,  all  power  of  acquiring  or  retaining  ideas  would 
be  lost.  The  general  fact  that  this  is  so  has  often  been  recog- 
nized, and  has  indeed  found  expression  in  the  well-known  saying 
that  "language  is  not  the  dress  but  the  incarnation  of  thought". 
It  will  be  advisable  however  to  work  out  this  truth  a 'little 
in  detail  in  respect  of  those  two  all-important  processes  of 
analysis  and  synthesis  by  aid  of  which  our  concepts  and  judg- 
ments are  built  up. 

(i)  Begin  with  the  process  of  synthesis.  Every  term  which 
represents  anything  at  all  complex  helps  to  bind  up  together  in 
the  mind  a  number  of  simple  feelings  of  very  diflferent  kinds, 
and  coming  to  us  through  distinct  senses.  As  our  minds  appear 
to  be  constituted,  the  employment  of  an  appropriate  term  to 
stand  for  this  group  is  the  only  way  of  securing  that  these 
feelings  shall  be  so  associated  together  that  we  can  readily 
reproduce  the  whole  group,  or  any  portion  of  it  separately, 
according  as  we  please.  Take,  for  instance,  the  complex  term 
"  a  wood  in  spring  time ",  and  think  of  the  aggregate  of 
innumerable  sights,  and  sounds,  and  smells,  and  touches,  which 
are  directly  produced  or  indirectly  suggested  to  us  on  hearing 
the  words  uttered.  A  certain  number  of  the  component 
elements  arise  with  more  or  less  similarity  in  all  minds  on 
hearing  the  term,  and  these  are  commonly  considered  essential 
attributes.  It  is  the  indispensable  duty  of  the  name  to  keep 
these  together  in  the  mind.  Other  elements  vary  greatly 
according  to  the  individual  experience  of  the  hearer,  depending 
on  his  temperament,  his  surroundings,  and  even  on  the  circum- 
stances under  which  he  may  first  have  heard  the  word  or  per- 
ceived the  object  denoted  by  it.  The  binding  up  of  these  latter 
characters  along  with  those  which  are  essential,  unavoidable  as  it 
may  often  be,  must  not  be  considered  as  an  indispensable  duty  of 
the  name.  The  fact  however  that  they  will  often  come  to  be 
so  connected,  accoimts  for  the  very  various  associations  which  we 
may  experience  on  hearing  the  same  words,  and  may  be  the  cause, 
in  extreme  cases,  of  actual  misunderstanding  and  fsillacy. 

(ii)  But  along  with  this  8)mthesis  there  necessarily  goes  a 
process  of  analysis.  The  former  is  indeed  only  another  side  of 
the  latter.  In  order  to  keep  the  members  of  the  group  together 
each  element  of  it  has  to  be  kept  apart  from  other  groups  with 


VI]  LANGUAGE.  145 

which  it  has  some  degree  of  affinity  and  consequent  disposition 
to  combine.  It  is  not  as  if  each  object  involved  a  group  of 
attributes  which  it  always,  so  to  say,  kept  exclusively  to 
itsell  The  same  elements  perpetually  recur  in  ever-varying 
combinations.  Hence  every  act  of  the  mind  by  which  we  firame 
a  notion  corresponding  to  a  term,  demands  the  separation  and 
the  keeping  apart  of  many  attributes  which  have  so  strong  an 
^Bnity  with  some  of  those  which  we  want  to  retain  that  they 
would  be  apt  to  intinide  themselves  amongst  these.  All 
aggregation  involves  selection  and  therefore  separation. 

In  the  case  of  notions,  or  groups  of  attributes,  of  which  we 
have  very  frequent  occasion  to  make  use,  this  analytic  process 
is  masked,  owing  to  the  customary  employment  of  one  single 
word  for  the  notion.  Take,  for  instance,  such  a  simple  concep- 
tion as  that  indicated  by  the  term  "  a  wood  ".  Not  only  have 
all  the  elements  which  go  together  to  constitute  what  we  mean 
by  a  tree,  and  an  assemblage  of  trees,  to  be  retained  in  a  group 
together,  but  this  group  has  to  be  held  apart  from  much  with 
which  it  is  commonly  associated ;  from  the  ground  in  which  the 
trees  root,  from  the  shrubs  around  them,  and  so  forth.  And  this 
exclusion  will  affect  not  only  the  attributes  which  are  always 
found  side  by  side  with  the  others  which  we  have  to  retain, 
but  also  many  which  have  happened  to  get  mixed  up  with  them 
in  our  individual  experience.  The  one  word  "  wood  "  marks  the 
results  of  this  combined  synthesis  and  analysis ;  but  the  latter 
element  is  rather  in  the  background,  and,  receiving  no  direct  aid 
from  the  verbal  form,  is  apt  to  be  forgotten.  But  when  we 
substitute  the  more  complex  expression, — at  least  verbally  more 
complex, — ^**an  old  beechwood  in  spring  time",  the  analytic 
process  is  rendered  obvious.  This  particular  combination  is 
not  a  sufficiently  common  one  in  our  experience  to  have  acquired 
a  single  designation ;  but  the  £a<^t  that  we  have  to  adopt  a  more 
circuitous  plan  in  order  to  designate  it  does  not  alter  its  essential 
character  as  a  name.  It  is  a  name  still,  albeit  a  many-worded 
one,  and  it  performs  all  the  functions  of  a  name.  But  when  we 
select  a  complex  term  of  this  kind  we  can  readily  see  how  each 
component  word  in  the  aggregate  indicates  a  process  of  analysis. 
We  distinguish  the  age  of  the  wood  from  its  other  characteristics, 
and  in  so  doing  we  also  indirectly  break  up  the  class  of  *  old 
things'  by  detaching  the  wood  from  the  rest  of  that  group, 
y.  10 
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Similarly  with  the  very  complex  elements  involved  in  the  word 
'  beech ' ;  though,  as  this  word  marks  a  tolerably  natural  and 
well-defined  group,  there  is  not  so  much  of  a  breaking  up  of 
other  groups  in  order  to  detach  the  element  we  want.  As 
regards  the  word  *  springtime ',  we  make  a  time  analysis;  we 
distinguish  the  wood  at  that  season  fix>m  the  same  wood  at 
other  seasons.  When  the  whole  many-worded  term  is  slowly 
uttered,  with  an  attempt  to  realize  all  its  elements,  this  analytic 
process  is  kept  under  attention ;  when  it  is  rapidly  repeated  or 
listened  to,  the  outlines  of  this  process  are  blurred ;  and  if  ever 
it  became  so  familiar  that  it  passed  before  us  as  a  whole,  or  if 
a  single  term  came  into  use  to  designate  it,  then  the  analysis 
would  drop  quite  into  the  background.  But  the  essential 
functions  of  the  name  are  not  altered  by  these  conditions. 

Language  being  thus  necessary  to  any  thought  of  a  serious 
and  efficient  kind,  the  question  at  once  arises.  How  can  thought 
advance  ?  Thought  without  language  we  consider  to  be 
impossible ;  and  similarly,  on  the  other  hand,  language  without 
thought  corresponding  to  it  would  be  absurd,  for  it  is  quite 
certain  that  we  do  not  eflfect  our  advance  by  inventing  a  word 
without  a  meaning,  and  then  imbuing  it  with  one.  The 
difficulty  has  been  sharply  emphasized  by  several  writers,  but, 
as  in  the  case  of  most  other  statements  which  are  thrown  into 
the  form  of  a  dilemma,  the  distinction  is  not  found  to  be  nearly 
so  serious  amongst  the  &cts  as  it  seemed  to  be  in  the  verbal 
statement. 

The  solution  is  of  a  kind  which  is  now  rendered  tolerably 
femiliar  in  every  science  which  has  felt  the  renovating  influence 
of  the  Evolution  Theory ;  and  we  should  almost  as  soon  admit, 
as  a  real  difficulty,  that  the  sap  in  a  plant  could  not  increase 
unless  there  was  an  increase  in  the  number  of  leaves,  nor  the 
leaves  increase  without  the  sap  doing  so.  The  simple  answer 
is  that  thought  and  speech,  whether  in  the  individual  or  the 
race,  advance  simultaneously  by  insensible  stages,  each  con- 
curring to  aid  the  advance  of  the  other :  or,  rather,  one  keeps 
constantly  a  trifle  in  advance  of  the  other,  the  leader,  in  our 
case,  being  naturally  the  more  intellectual  element,  viz.  that  of 
thought.  One  cannot  do  better  here  than  quote  an  admirable 
illustration  of  Hamilton^, — one  of  those  illustrations  which  in 

1  Logic  I.  189. 
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their  way  play  the  part  of  a  proof  almost  as  much  as  of  a  mere 
explanation.     He  compares  this  nearly  simultaneous  advance 
to  the  process  of  tunnelling  through  soft  and  sandy  soil     We 
might  raise  a  dilemmatic  difficulty  here  by  asking  how  the 
t^innel  could  have  been  driven  without  the  brick  casing  which 
prevents  the  soil  fix)m  crumbling  in,  or  how  this  could  have 
been  built  unless  there  was  the  opening  for  it  already  made. 
We  solve  the  difficulty  in  practice  by  making  the  two  advances 
simoltaneously.     W^e  continually  scoop  out  a  little  ahead  of  the 
brickwork  casing,  which  latter  follows  closely  behind  and  makes 
each  step  of  advance  secure  as  it  goes.     So  in  the  realm  of 
thought.     New  ideas  do  not  spring  into  existence,  and  remain 
as  it  were  unclothed  until  they  are  fitted  with  a  suitable  word. 
Whenever  any  real  progress  is  being  made  we  always  find  that 
the  thought  is  straining  a  little  beyond  what  the  accepted  stock 
of  words  in  use  at  the  time  was  intended  to  convey.     A  word 
already  used  in  one  sense  is  also  employed  to  mark  a  slight 
modification  of  meaning  for  which  we  are  beginning  to  feel  a 
want  of  expression.     In  time  the  word  is  fully  recognized  as 
admitting  of  these  two  senses.    And  finally,  if  we  set  apart 
a  modification  of  the  old  word,  or  invent  a  new  word, — a  thing 
seldom  done  unless  by  borrowing  from  some  other  language, — 
the  distinct  idea  is  embodied  in  its  own  appropriate  word,  and 
takes  its  place  permanently  in  the  stock  of  words  which  consti- 
tutes the  language.     In  this,  and  in  other  ways,  the  recognized 
advance  of  thought,  consisting  of  incessant  growth  in  certain 
directions  and  corresponding  decay  in  others,  is  always  at  work. 
But  this  question  belongs  to   Psychology,  historical  or  com- 
parative.    In  Logic  we  must  presuppose,  as  already  laid  down 
in  one  of  our  postulates,  the  existence  of  words  corresponding 
to  notions  which  have  already  become  clear  and  distinct. 

So  fer,  what  we  have  said  refers  mainly  to  the  use  of  language 
in  its  primary  function  of  acting  as  a  medium  of  communication 
from  one  person  to  another,  but  we  ought  also  to  take  some 
notice  of  its  employment  in  aid  of  private  thought.  However 
true  it  is  that  language  would  never  have  existed  but  for  the 
urgent  stimulus  of  the  desire  to  interchange  ideas,  and  therefore 
could  not  possibly  have  grown  up  except  in  a  state  of  society, 
there  is  no  occasion  at  present  why  it  should  not  equally  be 
put  to  the  uses  of  private  reflection  and  inference.     When  we 

10—2 
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employ  it  in  this  way,  whether  in  the  spoken  or  written  form, 
we  generally  find  ourselves  almost  as  much  in  a  state  of  depend- 
ence upon  it  as  when  we  are  conversing  with  others ;  that  is,  we 
speak  or  write  to  ourselves, — generally  the  former,  because  the 
process,  as  we  call  it,  of  "  thinking  aloud ",  is  so  much  more 
easily  practised  than  the  corresponding  process  ^  as  we  might 
call  it,  of  "  thinking  visibly  ". 

This  raises  a  rather  interesting  question.  When  we  are 
thus  appealing  to  a  private  language,  for  purely  individual 
purposes,  we  of  course  enjoy  large  liberty  as  to  the  choice  of 
a  medium  in  which  to  embody  it.  We  shall  proceed  to  point 
out,  almost  immediately,  what  a  number  of  alternative  resources 
of  the  kind  are  conceivably  at  our  option  when  selecting  a 
language  for  common  purposes,  and  how  thoroughly  practical 
are  the  considerations  which  have  excluded  all  but  two  of  these 
alternatives;  those  of  speaking  and  writing.  Most  of  these 
considerations,  depending  as  they  do  upon  physical  and  sensible 
conveniences,  do  not  come  into  play  when  we  merely  want  to 
think  privately  to  ourselves.  The  question  therefore  at  once 
arises  whether  we  have  not  any  fi'esh  openings  for  such  an 
individual  language,  always  admitting  that  some  sensible  symbol 
or  other  is  still  indispensable  ? 

There  can  be  little  doubt  that  we  do  make  large  use  of  such 
resources  in  our  private  moments,  whenever  our  minds  are  in 
a  state  of  activity.  It  is  a  point  which  everyone  must  decide 
for  himself,  since  individual  experience  in  matters  of  this  kind 
is  very  variable*.  It  seems  to  me  that  visible  images  play 
a  large  part  in  our  private  reasonings : — images,  that  is,  raised 
up  in  the  mind,  either  without  being  accompanied,  so  &r  as  we 
are  aware,  by  any  words  whatever,  or,  at  most,  merely  followed 

^  The  habit  of  *  thinking  visibly ',  in  the  sense  of  wanting  to  have  the  words 
spelt  for  us,  so  as  to  see  them  before  us,  is,  I  suspect,  the  besetting  sin  of  the 
educated  classes  when  learning  a  new  language.  We  are  apt  to  foiget  that  a 
word  is  primarily  a  sound,  and  only  secondarily  a  sight. 

3  How  various  are  the  mental  images  formed  by  different  persons  probaUj 
no  one  suspected  until  the  publication  of  the  very  interesting  investigations  of 
Mr  Galton.  See  his  Statistics  of  Mental  Imagery^  and  Visvalited  NumeraU 
(Nature,  Jan.  15,  1880 ;  and  Trans,  of  Anthropological  Institute,  1S80).  It  is 
only  by  reading  the  answers,  given  deliberately  and  in  aU  good  faith,  to  the 
queries  he  put,  that  one  can  form  any  conception  of  the  difference  between  mm 
and  man  in  respect  of  mentally  *  seeing*  the  things  about  which  we  are 
thinking. 
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by  words  which  were  not  necessary  for  the  production  of  the 
idea.  To  make  it  answer  such  a  purpose  as  this  the  image 
must  of  course  be  used  with  a  somewhat  generalized  reference. 
The  true  visual  image,  or  intuition  as  it  is  commonly  called,  is 
necessarily  in  itself  individual,  corresponding  to  the  logical 
*  proper '  or  individual  names.  But  just  as  these  occasionally 
become  generalized  in  their  application,  and  thus  come  to  take 
the  place,  and  perform  the  functions,  of  common  terms,  so  it  may 
happen  with  our  individual  images.  There  is  nothing  to  prevent 
my  visual  image,  say,  of  some  sailor  whom  I  may  once  have 
seen,  repeating  itself  with  many  of  its  original  characteristics 
when  I  have  to  think  about  sailors  in  general.  And  when 
I  am  thinking  in  private  I  may  resort  to  such  a  help  as  well  as, 
or  instead  o^  the  sounds  or  words  which  I  have  to  employ  in 
talking  to  others.  In  &ct,  when  we  are  speaking  slowly  on  a 
concrete  subject-matter  with  which  we  are  very  familiar,  the 
actual  effect  of  the  words  we  hear  is  often  to  raise  a  succession 
of  images  in  the  mind^.  This  is  the  realization  of  the  language, 
and  there  seems  no  reason  why  this  same  effect  should  not  in 
such  cases  take  place  without  any  words  at  all. 

It  seems  probable  that  such  a  device  as  this  is  very  com- 
mon in  the  case  of  somewhat  ill-educated  craftsmen,  who  are 
thoroughly  versed  in  their  trade,  but  who  have  not  been  in  the 
habit  of  talking  about  it  with  others.  And  this  will  serve  to 
answer  the  question  which  is  sometimes  raised,  whether,  con- 
sidering the  close  connection  between  speech  and  thought,  it  is 
possible  that  obscure  and  clumsy  expression  should  be  com- 
patible with  clear  and  accurate  thought.  The  answer  depends 
partly  upon  the  subject-matter,  but  much  more  upon  the 
temperament  and  training  of  the  person  in  question.  In  the 
case  of  the  more  educated  and  communicative  classes  of 
mankind,  with  whom  speech  becomes  highly  sjrmbolic,  such  a 
concurrence  is  very  unlikely.  With  such  persons  thought  and 
speech  are  too  indissolubly  connected  for  confusion  to  exist  in 
one  without  its  existing  also  in  the  other.  To  misuse  a  mere 
symbol,  unless  we  afberwards  put  in  a  correction,  by  another 
corresponding  misuse,  will  almost  necessarily  lead  us  wrong. 

'  So  at  least  I  find  it  in  my  own  case.  Bat  with  Mr  Oalton*s  resnlts  before 
Of,  one  has  to  be  cantioas  abont  making  any  one  man's  experience  a  law  for 
others. 


150  LANQUAQE.  [CH. 

But  with  the  silent  and  solitaiy  worker  it  is  apt,  I  think,  to 
be  otherwise.  He  may  vividly  realize  the  action,  say,  of  his 
machine,  and  infer  accurately  what  would  happen  on  occasion 
of  any  assigned  interference  with  its  motion ;  and  he  may  do 
this  with  a  certain  amount  of  conscious  generalization,  perceiv- 
ing that  what  he  infers  about  it  would  hold  equally  about  all 
similar  machines.  When  one  of  us  literary  people,  who  deal 
with  wheels  mostly  through  the  medium  of  words,  hears  or 
utters  the  statement,  *  if  the  centres  axe  not  true,  high  speed 
will  produce  vibration',  we  are  using  symbols  which  we  may  or 
may  not  supplement  with  images.  But  when  a  man  of  the  sort 
in  question  is  going  through  the  same  process  of  thought  he 
will  probably  do  so  mainly  by  a  succession  of  images,  and  quite 
possibly  without  resort  to  anything  of  the  nature  of  a  word. 
This  style  of  thinking  and  reasoning  resembles  what  we  often 
go  through  in  geometry,  when  we  intuit  each  step  but  realize 
at  the  time  that  the  same  conclusions  hold  generally  and  not 
merely  in  the  example  under  view.  In  a  complete  theory  of 
reasoning  this  topic  would  claim  fuller  investigation,  but  in 
Logic,  which  is  understood  to  deal  with  communicable  reason- 
ing, and  has  therefore  to  deal  with  formulae  intelligible  to  all 
who  are  present,  it  does  not  further  concern  us. 

III.  The  next  question  we  have  to  consider  is  the  nature 
of  a  language  regarded  in  itself,  that  is,  the  particular  kind 
of  medium  of  communication  which  is  to  be  selected.  The 
discussion  which  follows  may  possibly  seem,  to  the  staid  reader, 
far-fetched  and  even  frivolous.  If  so,  he  may  be  reminded  that 
it  is  really  desirable  to  ascertain  what  are  the  psychological  and 
other  reasons  why,  out  of  the  vast  variety  of  sensible  agencies 
in  which  language  might  conceivably  embody  itself,  two  or 
three  have  been  universally  selected  for  the  purpose.  We  take 
it  for  granted  that  the  primary  function  of  language  is  to  com- 
municate thought  from  one  person  to  another;  or,  in  so  far  as 
they  are  able  to  make  use  of  it,  from  one  sensible  and  intelligent 
being  to  another.  For  this  purpose  some  system  of  sensible 
signs  is  needed,  some  medium  which  can  be  appealed  to  by 
more  than  one  person  at  the  same  time.  Granted  that, — i 
indicated  just  above, — any  one  of  us  could  carry  on  a  process  of 
solitary  thought  by  a  succession  of  images,  yet  if  we  are  to  com-* 
municate  our  thought  to  others  we  must  know  what  imagea 
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others  are  thus  entertaming,  and  we  must  somehow  succeed  in 
exciting  those  images  when  we  wish.  This  at  once  raises  the 
question  as  to  how  many  different  kinds  of  language  there  may 
be  which  would  fulfil  this  general  object ;  and  when  this  has 
been  settled,  whether  any  one  of  them  will  answer  the  purpose 
better  than  another. 

At  a  first  glance  this  seems  to  open  out  to  us  a  wide  array 
of  possible  alternatives.  Language,  we  say,  is  to  consist  of  a 
system  of  sensible  signs.  Now  we  have  five  distinct  senses,  in 
the  ordinary  signification  of  that  term,  any  one  of  which  may 
serve  as  an  inlet  for  the  sign  selected.  And  as  regards  the 
modes  open  to  us  for  appealing  to  the  senses  the  choice  is  prac- 
tically unlimited,  as  almost  any  action  we  perform  will  affect 
some  sensible  organ  of  those  who  are  in  our  neighbourhood. 
We  will  take  these  two  different  modes  of  approaching  the 
subject  in  turn,  viz.  the  sense  appealed  to  and  the  mode  selected 
for  appealing  to  it  The  distinction  is  important  though  it  is 
often  overlooked :  there  is,  for  instance,  as  we  shall  presently 
remind  the  reader,  no  absolutely  necessary  reason  why  any 
given  language  of  sounds  (perceived  through  the  ear)  should 
likewise  be  a  vocal  language  (produced  through  the  throat 
and  lips). 

(1)  Look  then  first  to  the  sense  through  which  the  symbols 
constituting  the  language  are  to  be  recognized;  laying  aside  for 
the  present  all  consideration  of  the  special  mode  to  be  adopted 
in  exciting  the  sense,  that  is,  in  creating  the  symbol 

As  regards  two  of  these  inlets  of  knowledge  we  may  make 
a  rather  summary  rejection.  Taste  and  smell  will  not  ade- 
quately answer  our  purpose.  This  is  not  owing,  it  must  be 
remarked,  to  any  inherent  incapacity  on  their  part  to  recall' 
definite  notions  by  association.  Quite  the  contrary.  The 
adhesive  power  between  the  sense-element  and  the  notion  is 
particularly  strong  in  the  case  of  one  of  these,  namely,  smell. 
Everyone  must  have  noticed  how  the  perception  of  definite 
smells  instantly  and  powerfully  raises  in  the  mind  recollections 
of  things  formerly  connected  with  them.  And  this  takes  place 
without  the  slightest  previous  cultivation  of  the  sense  for  this 
purpose,  or  intentional  employment  of  it  in  this  way,  which 
seems  to  intimate  that  in  this  direction  we  have  one  at  least 
of  the  conditions  for  a  good  language.     Moreover  the  range  and 
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diversity  of  distinct  perceptions  here  is  very  considerable ;  it  is 
quite  a  question  whether  the  number  of  recognizably  distinct 
tastes  and  smells  is  not  comparable  with  that  of  sounds. 

The  objections  to  these  senses  as  inlets  of  speech-symbols 
seem  to  be  mainly  the  following.  For  one  thing  they  are  very 
liable  to  variation  fix>m  time  to  time,  and  even  to  almost  total 
loss.  A  fit  of  indigestion  or  a  bad  cold  would  have  the  effect 
of  rendering  us  what  we  may  call  by  analogy  blind  or  dea£ 
Again  these  senses  are  peculiarly  liable  to  disturbance  when 
impressions  occur  successively.  There  is  something  of  this  sort 
even  in  the  case  of  sight ;  what  are  known  as  "  after  images  " 
being  a  modification  of  the  present  sense-datum  by  those  which 
had  gone  before.  But  for  all  practical  purposes  visible  images 
can  succeed  each  other  rapidly  without  suffering  any  disturbance, 
in  their  normal  condition,  whereas  any  one  taste  or  smell-per- 
ception (particularly  the  former)  may  be  largely  modified  by 
the  effects  which  preceding  perceptions  have  left  behind  them. 
Above  all,  we  seem  to  possess  an  extremely  small  power  of 
combining  several  elementary  impressions  into  practical  simul- 
taneity, so  as  to  obtain  a  total  impression  of  which  the  parts 
shall  be  distinguishable.  In  the  case  of  sights  and  sounds 
we  can  carry  this  a  long  way.  For  instance,  a  whole  word,  in 
writing  or  printing,  can  be  gathered  up  into  a  unit  without  the 
parts  merging  indistinguishably  into  each  other.  We  may  only 
visualize  clearly  one  of  the  letters  at  a  time,  but  we  can  prac- 
tically retain  the  whole  group  before  us  so  that  they  seem  to  be 
present  simultaneously.  This  adds  enormously  to  the  range  of 
variety  of  symbols  which  can  be  produced,  for  a  few  simple  signs 
can  be  readily  built  up  into  a  multitude  of  more  complex  signs. 
In  the  case  of  smells  and  tastes  we  seem  to  possess  scarcely  any 
power  of  this  kind ;  for  I  suppose  that  the  pleasure  felt  by  the 
gourmet  in  the  infusion  of  a  well-adjusted  sauce  or  the  cunning 
composition  of  a  dish,  arises  either  fix)m  mei^  harmony  or  con- 
trast in  succession,  or  firom  the  production  of  some  new  and 
apparently  simple  flavour. 

There  then  remain  the  three  senses  of  sight,  hearing,  and 
touch, — including  under  this  last  our  powers  of  perceiving 
muscular  resistance  and  temperature,  which  are  closely  connected 
with  touch  proper.  All  these  three,  but  especially  the  two 
former,  possess  in  a  high  degree  the  main  requirements  we 
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demand.  Begarding  them  merely  from  the  point  of  view  of 
inlets  of  perception,  we  must  put  to  their  credit  the  following 
prominent  merits.  They  are  but  slightly  affected  by  bodily  or 
constitutional  conditions  and  defects:  they  offer  us  a  wide  range 
of  distinctly  perceptible  elements:  they  are  sufficiently  persistent 
or  recoverable  in  their  integrity  for  us  to  be  able  to  grasp  up  a 
nmnber  of  their  constituent  elements  into  what  is  for  all  practical 
purposes  a  simultaneous  group:  and  any  one  of  these  perceptions 
exercises  but  little  disturbing  influence  upon  those  in  its 
neighbourhood  So  &x  there  would  not  seem  to  be  much  reason 
to  prefer  one  of  these  three  to  another,  and  in  £act  all  of  them 
are  employed  for  the  purpose : — sounds,  by  all  intelligent  beings; 
sights,  by  all  the  cultivated  and  literaiy  races  and  classes ;  and 
touches,  by  all  who  are  deprived  of  the  other  two  senses  or  who 
wish  to  supplement  their  shortcomings. 

(2)  But  this  is  only  one  side  of  the  question.  Besides  the 
mode  of  taking  in  an  impression  there  is  also  to  be  considered 
\he  mode  of  exciting  it  On  this  side  we  have  before  us  not 
five  alternatives  merely,  but  an  altogether  indefinite  number. 
Our  possible  means  of  making  noises,  producing  visible  images, 
tastes,  and  so  forth,  are  endless.  Not  only  do  our  own  limbs, 
and  vocal  and  other  organs,  supply  means  which  are  ever  at 
hand,  but  there  are  also  innumerable  artificial  appliances  to 
which  we  might  resort  for  aid.  It  is  the  enormous  superiority 
of  some  of  these  over  others  that  is  the  really  determining  factor 
in  the  choice  of  the  particular  kind  of  language  to  which  we  are 
all  accustomed. 

As  regards  two  of  our  senses, — taste  and  smell, — we  found 
that  they  stood  at  a  considerable  disadvantage  regarded  solely 
as  inlets  of  impressions.  When  we  proceed  to  discuss  the  com- 
parative opportunities  afforded  us  of  exciting  the  requisite 
impressions,  the  hopelessness  of  any  expedient  of  this  kind  is 
obvious  at  once.  To  produce  the  same  taste  simultaneously  in 
every  palate  in  a  large  assemblf^s  is  in  itself  a  matter  of  some 
trouble  and  outlay.  But  if  we  wanted  to  construct  a  language 
on  such  a  basis  we  should  have  to  invent  some  mode  of  rapidly 
changing  these  tastes  from  moment  to  moment.  The  stam- 
merers' dinner  recorded  in  the  Spectator  (No.  371),  at  which 
one  gentleman  took  a  quarter  of  an  hour  in  communicating 
his  conviction  of  the  excellence  of  the  ducks,  whilst  another 
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expended  as  much  time  in  expressing  his  assent  to  this  state- 
ment, might  certainly  have  been  better  carried  out  through  any 
other  sense ;  for  they  probably  did  not  take  so  long  to  eat  the 
food  as  to  describe  it  afterwards.  A  suitable  exchange  of  dishes, 
according  to  some  conventional  mode  of  interpretation,  would 
have  served  greatly  to  abridge  this  dialogue;  but  it  must 
be  admitted  that  the  gentlemen  in  question,  by  choosing  to 
resort  to  speech,  adopted  a  mode  of  communication  for  which 
they  were  unusually  badly  adapted. 

Smells  stand  on  a  slightly  better  footing.  It  would  be 
debateable  whether  something  might  not  be  done  in  the 
way  of  devising  a  sort  of  rudimentary  language  on  this  basis 
for  the  benefit  of  any  unfortunate  persons  who  were  deprived  of 
every  other  inlet  but  this.  A  succession  of  scents  might  spell 
out  an  alphabet,  and  a  combination  of  them  might  even  form 
a  nasal  image  which  should  be  simultaneously  perceived  by  a 
small  company,  and  raise  the  same  notion  in  the  minds  of  them 
all.  But  fortunately  we  have  incomparably  better  means  than 
this  available*. 

As  regards  the  choice  between  the  other  senses,  we  shall 
best  see  the  grounds  of  preference  for  one  or  another  of  them 
by  noticing  in  turn  the  main  requirements  demanded  in  a 
successful  language. 

(i)  The  first  of  these  requirements  seems  to  be  that  the 
apparatus  for  exciting  the  requisite  sensations  in  others  should 
be  always  readily  available.  In  this  respect  nature  has  left  us 
but  very  little  option.  Our  main  resource,  as  every  one  knows, 
is  sound:  in  fact,  this  is  the  only  universal,  or  even  approxi- 
mately general,  language.  The  reason  for  this  almost  exclusive 
preference  clearly  is  the  fact  of  our  carr3dng  about  with  us  such 
an  admirable  apparatus  for  producing  sounds  at  will  as  that 
which  we  call  our  vocal  organs.  How  much  of  their  present 
excellence  they  owe  to  gradual  training  in  the  individual,  and 

^  If  we  could  ever  get  inside  the  mind  of  a  dog  we  might  really  learn  some- 
thing on  this  subject.  When  I  endeavour  to  recall  by  recollection  the  details 
of  a  stroll  in  the  country,  say  by  the  seaside,  they  present  themselves  to  my 
mind  as  a  succession  of  sights,  more  or  less  embellished  by  a  running  aooompani* 
ment  of  sounds  and  possibly  of  smells.  When  the  dog  does  the  same,  on  some 
frequented  thoroughfare,  or  if  he  could  do  the  same,  the  events  might  pre> 
sumably  recur  to  him  in  the  guise  of  a  succession  of  smells,  with  a  corresponding 
accompaniment  of  sights  and  sounds. 
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to  ages  of  exercise  and  inheritance  in  the  race,  does  not  now 
concern  oa  There  can  be  little  doubt  however  that,  as  &r 
back  as  we  can  go,  these  particular  organs  must  have  enjoyed 
a  preeminence  for  the  purpose  in  question  which  makes  any 
comparison  with  other  organs  out  of  the  question.  About  the 
only  other  methods  in  which  we  well  could  make  noises,  with- 
out resort  to  any  appliances  but  our  own,  would  be  by  snapping 
onr  fingers,  slapping  our  sides,  and  so  on  ;  as  indeed  sometimes 
is  done  now  by  way  of  emphasis.  Crickets,  as  far  as  we  know, 
have  a  sort  of  very  rudimentary  mode  of  communication  by 
making  noises  through  scratching  their  sides.  And  had  a  race 
of  intelligent  beings  gradually  become  diflferentiated  through 
this  line  of  descent,  they  might  not  impossibly  have  ultimately 
developed  some  highly  complex  kind  of  stringed  instrument 
about  their  own  persons,  as  we  may  be  supposed  to  have 
developed  our  present  wind  instruments  inside  our  throats. 
Evolutionary  forces  care  but  little  from  how  rude  a  stage  they 
have  to  start,  provided  we  give  them  time  enough  and  suitably 
varied  circumstances. 

Our  available  resources  for  making  visible  signs,  that  is,  for 
appealing  to  the  sense  of  sight  in  others,  are  not  quite  up  to  the 
standard  attained  in  the  case  of  sounds.  Much  can  be  effected, 
of  coarse,  with  the  hands  and  arms  in  this  way ;  but  in  the 
savage  state  men  have  something  else  to  do  vrith  these  organs 
and  those  who  took  to  semaphoring,  in  order  to  convey  the 
word  of  command,  would  soon  be  reminded  that  they  had  better 
have  been  wielding  a  club  or  spear.  Gesture  language  is  indeed 
by  no  means  to  be  despised.  It  generally  counts  for  something 
amongst  savages,  and  with  some  races  it  counts  for  a  great  deal, 
especially  when  used  to  supplement  and  emphasize  vocal  inter- 
course. Again,  certain  classes  of  people, — as  those  employed  on 
railways, — have  well  recognized  symbolic  gestures  for  some  of 
the  most  frequently  recurring  emergencies.  Thus  the  arms  held 
straight  out  mean  *  danger ',  just  as  unequivocally  as  a  red  flag 
or  light,  or  the  use  of  the  word  itself. 

The  only  class  of  people  who  make  habitual  and  principal 
use  of  this  mode  of  communication,  and  who  illustrate  how 
thoroughly  it  can  be  made  a  language,  is  of  course  that  of  the 
deaf  and  dumb.  Anyone  who  has  watched  a  party  of  such 
persons  in  the  act  of  rapid  discourse  amongst  themselves  will 
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realize  how  large  are  the  resources  here  before  us.  Indeed, 
seeing  what  can  be  done  in  this  way,  the  only  wonder  is  that 
the  educated  classes  at  the  present  time  have  not  found  it 
desirable  to  cultivate  some  &miliarity  with  the  art  of  finger 
speech.  There  are  many  occasions  on  which  we  want  to 
communicate  with  some  one  at  a  short  distance,  without  calling 
out,  and  the  special  language  of  the  fingers  and  hands  con- 
veying  visible  symbols  would  be  very  suitable.  (As  we  are 
here  purposely  confining  ourselves  to  the  use  of  such  organs  as 
we  have  actually  about  us,  we  omit  all  reference  to  what  would 
deserve  notice  in  any  full  discussion  of  the  subject:  such  as 
semaphore  signals,  heliography,  electric  telegraphy,  and  all  the 
other  various  artificial  apparatus  employed  for  sending  visible 
messages  to  a  distance.) 

As  regards  Umch  also  our  available  resources  are  consider- 
able. The  fingers  are  as  marvellously  adapted  to  convey  tactual 
sensations  as  they  are  to  receive  them,  as  is  shown  by  the  &ct 
that  the  deaf  and  dumb  can  still  contrive  to  talk  to  each  other  in 
the  dark  provided  they  are  vrithin  range  of  touch.  Here  again 
we  may  take  a  suggestion  from  the  insects.  Had  an  intelligent 
and  reasoning  race  of  beings  worked  its  way  up  from  the  ants 
or  other  antennae-bearing  creatures,  as  great  a  development  of 
touch  language  might  have  resulted  as  we  recognize  in  the  case 
of  vocal  language  when  we  compare  man  with  the  lower 
animals. 

(ii)  The  second  prominent  requisite  is  that  of  communica- 
tion at  a  distance.  This  is  a  requirement  which  is  too  simple 
and  obvious  to  need  more  than  bare  mention.  The  range  of 
difference  in  this  respect  between  one  sense  and  another  is 
infinite.  Beginning  with  that  of  sight,  which  has  no  limit 
whatever;  we  may  descend  to  that  of  hearing  which  will  ex- 
tend to  a  considerable  distance ;  to  that  of  smell  which  demands 
close  proximity ;  and  so  come  down  to  those  of  touch  and  taste 
which  require  actual  contact.  In  this  last  case,  the  speaker  and 
hearer, — if  we  may  use  the  terms  appropriate  to  the  &miliar 
mode  of  communication, — would  have  to  be  within  arm's  length. 
The  human  voice  will  reach  far  enough  for  most  ordinary  pur- 
poses, and,  what  is  equally  important,  it  will  continue  e£5cacious 
in  the  dark,  and  can  be  conveyed  round  a  comer.  If  we  had  to 
cease  speaking  to  our  neighbour  after  nightfall,  or  when  he  was 
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hidden  by  a  bush,  Ifioiguage  would  hardly  have  been  worth 
developing  to  any  very  high  degree. 

When  we  reeort  to  artificial  modes  of  exciting  sensible  im- 
pressions we  can  easily  '  talk '  at  much  greater  distances.  The 
trumpet  and  bugle  in  the  army,  and  the  steam-whistle  on  our 
railways  have  been  invented  under  pressure  of  a  necessity  to 
send  messages  further  than  the  human  voice  can  convey  them. 
Similarly  with  the  flag  language  of  shipping,  which  can  be 
carried  on  over  a  distance  of  miles  ;  and  with  the  flashing  Ian- 
goage  of  the  heliograph,  which,  where  mountain  heights  are 
available,  is  only  limited  by  the  curvature  of  the  Earth's 
Borfisu^ 

(iii)  A  third  very  important  practical  consideration  is  the 
comparative  durability  of  the  organ  of  communication,  and  its 
immunity  from  injury.  Here  also  the  vocal  apparatus  enjoys  a 
great  advantage.  To  say  nothing  of  accidental  injuries,  decay 
and  disease  offer  occasional  but  very  serious  obstacles  to  any 
reliance  on  our  hands,  and  are  therefore  drawbacks  to  our  only 
ready  means  of  appealing  to  the  sense  of  sight.  So  far  as 
gesture  language  is  concerned  we  are  apt  to  be  struck  dumb 
just  when  our  need  of  help  is  greatest,  namely  when  we  are 
seriously  ilL  But  so  long  as  the  man  is  alive  at  all  he  generally 
retains  some  power  of  making  himself  heard  ;  and  nothing  but 
extreme  weakness  causes  even  any  considerable  loss  of  power  for 
near  communication. 

Many  other  considerations  than  those  above  suggested  might 
readily  be  advanced,  but  these  will  su£5ce  to  indicate  the  grounds 
on  which  the  decision  must  be  supposed  to  rest,  and  which  have 
in  fiact  decided  the  selection.  When  all  the  various  determining 
considerations  are  taken  into  account, — both  those  which  consist 
m  the  relative  capcu^ity  of  the  senses  to  perceive  the  impressions 
conveyed  to  us,  and  those  which  consist  in  the  relative  power  of 
our  organs  to  excite  them  in  others ;— one  mode  of  conveying  to 
otheiB  signs  of  what  is  going  on  in  our  minds  stands  out  with 
incomparable  superiority :  that  of  employing  our  vocal  organs. 
Consequently  there  stands  out,  with  equal  superiority,  one 
system  of  sensible  impressions :  that  of  sounds.  This  system 
is  what  is  recognized  all  the  world  over  as  Language. 

IV.  A  few  remarks  may  be  added  about  the  mutual 
relations  of  the  different  kinds  of  language  indicated  above. 
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limiting  the  attention  as  much  as  possible  to  the  kind  of  con- 
siderations which  are  strictly  relevant  to  a  treatise  on  Logic 

In  any  cultivated  society  three  distinct  kinds  of  language 
are  to  be  found  side  by  side.  There  is  the  sound-language 
spoken  and  heard  by  all  who  are  not  physically  deficient ;  there 
is  the  sight-language  written  and  read  by  the  educated  classes ; 
and  there  are  two  touch -languages  handled  and  felt  by  those 
who  are  deprived  of  the  customary  inlets  of  eye,  or  throat  and 
ear ;  viz.  one  for  the  blind  to  read  when  they  are  alone,  and  one 
for  the  deaf  and  dumb  to  communicate  with  each  other  by  sight, 
or  by  touch  when  they  cannot  see  their  finger  signals.  Each  of 
these  appeals  to  a  distinct  sense ;  and  they  are  all  languages  in 
the  fullest  sense  of  the  term,  by  which  I  mean  that  they  are 
meant  to  communicate  our  whole  stock  of  ideas  and  not  merely 
to  be  signs  of  a  very  limited  class  of  ideas  such  as  the  signals 
used  in  war,  on  shipboard,  on  railways,  and  so  forth. 

The  enquiry  therefore  naturally  suggests  itself  whether  these 
three  are,  or  by  possibility  could  be,  independent  of  each  other. 
That  is,  does  each  of  them  stand  in  the  same  direct  and  imme- 
diate relation  to  the  notions  which  it  represents,  and  thence  to 
the  phenomena  which  it  denotes ;  or  does  one  only  of  them 
stand  in  this  direct  relation,  whilst  the  others  are  based  upon 
this  ?  We  may  illustrate  by  a  concrete  example.  Do  the  sound 
indicated  by  the  word  water ;  the  group  of  letters  '  w,  a,  t,  e,  r ' ; 
and  the  set  of  successive  finger  movements  which  the  deaf  and 
dumb  man  substitutes  for  the  latter,  all  alike  refer  the  mind 
immediately  to  the  notion,  and  through  this  to  the  substance  in 
question ;  or  do  the  two  latter  refer  immediately  to  the  former, 
and  only  mediately  to  the  notion  and  the  substance?  The 
point  is  not  a  frivolous  one,  for  it  really  raises  the  question 
whether  there  can  be  more  than  one  kind  of  language  in  the 
strictest  sense  of  the  term ;  that  is,  whether  our  vocal  organs 
are  naturally  the  sole  vehicle  of  speech.  Professor  Max  Miiller 
strongly  supported  this  latter  view.  He  maintained  that  the 
words  of  such  languages  as  those  of  the  dea,f  and  dumb,  are  not 
signs  of  ideas,  but  signs  of  ordinary  spoken  words,  and  are  thus 
one  remove  further  from  the  ideas. 

Historically,  there  can  of  course  be  no  doubt  that  this  view 
is  correct.  Spoken  languages  existed  as  such  for  many  ages 
before  any  accessory  or  substitute  for  them  was  ever  introduced. 
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and  when  the  latter  did  come  into  play  it  crept  in  slowly  and 
followed  the  lead  of  the  former.     We  see  the  process  of  intro- 
duction in  its  simplest  form  in  the  case  of  an  adult  learning  to 
read  and  write.     Here  every  written  or  printed  word  symbol, 
which,  in  order  to  perform  its  functions  effectively,  should  be 
grasped  and  interpreted  as  an  indivisible  whole  fimd  instantly 
referred  to  its  appropriate  idea,  has  to  be  slowly  and  painfully 
built  up  out  of  its  constituent  letters.     Each  syllable  is  sepa- 
rately pronounced,  and   thus  the  whole  symbol  is  connected 
directly  with  the  familiar  sound,  and  thence  indirectly  with  the 
idea.    Substantially  the  same  process  has  of  course  to  be  gone 
through  in  the  case  of  children.     It  should  be  noticed  that  the 
system  of  building  up  each  written  word  by  the  use  of  separate 
characters,  called  letters,  enormous  as  is  the  economy  which  it 
effects  in  other  directions,  probably  adds  rather  to  the  tedious- 
ness  of  acquiring  the  new  language.     This  must  be  specially 
the  case  with  the  English  language,  owing  to  the  extremely 
arbitrary  and  variable  nature  of  the  syllabic  substitutes  for  the 
sounds.    A  word,  when  consisting  of  an  audible  sound,  is  almost 
instantly  taken  in  as  a  whole,  unless  it  be  a  very  complicated 
one ;  and  the  same  might  conceivably  be  the  case  with  a  written 
word,  for  the  eye  might  glance  at  it  and  treat  it  as  a  symbol 
whose  parts  were  insignificant.     But  as  a  matter  of  fact,  under 
an  alphabetical  system,  each  word  is  separately  spelt  out,  with 
the  additional  inconvenience  that  the   letters  have  arbitrary 
names  of  their  own.     Many  people  are  familiar  with  the  fact 
that  a  comparatively   uneducated   man  is  sometimes  at  an 
advantage  in  acquiring  a  new  spoken  language  as  compared 
with  a  more  educated  man,  on  the  ground  that  the  latter  will 
persist  even  here  in  trjdng  to  spell  out  the  sounds  he  hears  ^ 
whilst  the  former  is  content  to  take  them, — as  they  should  be 
taken  for  mere  purposes  of  conversation, — as  s)nnbol8  which  he 
does  not  stop  to  decompose  into  letters. 

The  merely  logical  conception  of  the  relations  subsisting 
between  the  different  forms  of  speech  is  naturally  very  different 
from  that  which  occupies  the  historian  and  comparative  philo- 
logist Our  point  of  view  is  very  simple.  Each  separate  word, 
whatever  the  sense  through  which  it  is  conveyed,  is  to  be  taken 

^  At  least  it  Beems  to  me  that,  in  my  own  case,  this  is  the  principal  hin- 
drtnoe. 
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as  an  indivisible  whole,  and  referred  directly  to  the  correspond- 
ing idea,  or  rather  (on  grounds  already  discussed  in  this  chapter) 
to  the  phenomenon  itself.  The  spoken  word,  the  written  or 
printed  word,  and  the  handled  word,  are  to  be  regarded  as 
entirely  independent  but  strictly  correspondent  symbols,  each 
adapted  to  the  condition  and  circumstances,  at  the  time  being, 
of  the  speaker  and  the  listener.  That  is,  they  are  theoretically 
interchangeable  with  each  other,  and  nothing  but  reasons  of 
harmony  and  propriety  hinder  us  from  beginning  a  sentence 
with  the  aid  of  one  set  of  s)nnbols  and  concluding  it  with 
another.  An  idea  requires  some  kind  of  sensible  symbol,  if 
it  is  to  be  retained  or  communicated  effectively;  but  it  can 
apparently  find  an  equally  congenial  home,  when  once  it  has 
become  familiar  with  the  plac^,  in  any  one  of  several  widely 
distinct  sets  of  such  symbols. 

Put  the  following  case,  for  the  sake  of  supplying  a  more 
femiiliar  analogy.  It  is  at  any  rate  perfectly  conceivable,  though 
it  probably  never  actually  occurs.  Suppose  a  person  who  can 
speak,  but  not  write,  German;  and  who  can  write  and  read, 
but  not  speak,  English ;  German  written  words,  and  EInglish 
spoken  sounds,  being  as  absolutely  meaningless  to  him  as  are 
the  shapes  of  the  leaves  of  a  tree,  or  the  song  of  the  birds  in  a 
wood.  This  is  perfectly  possible.  The  former  condition,  in 
fact,  IB  common  enough  amongst  the  ignorant ;  and  to  the  latter 
we  can  find  a  certain  approximation  in  the  case  of  foreigners 
who  have  only  learnt  our  language  firom  books  and  have  never 
conversed  with  a  native \  Such  a  person  would  be  in  possession 
of  two  radically  distinct  languages,  appealing  to  different  senses. 
He  could  talk  familiarly  with  his  own  countrymen  in  German, 
and  he  could  write  familiarly  to  correspondents  at  a  distance, — 
or,  for  that  matter,  to  those  in  his  actual  presence, — in  English; 
but  not  conversely.  Such  a  state  of  things  would  illustrate 
what  I  conceive  to  be  the  true  logical  conception  of  Language ; 
as  a  system  of  sensible  symbols,  in  the  choice  and  conveyance  of 
which  we  are  prepared  to  adopt  indifferently  any  organ  of  sense 
which  will  do  the  work  most  effectively  under  the  circumstances. 

^  Where  the  analogy  fails  is  in  the  fact  that  saoh  persons  would  almoBt  in- 
evitahly  attempt  to  pronounce,  or  would  '  pronounce  silently '  in  thought,  these 
foreign  words,  according  to  their  own  national  conventions  of  pronunciatioiL. 
The  associations  which  thus  prompt  us  always  to  pronounce  the  words  we  see 
in  print  or  writing  are  quite  insuperable. 


CHAPTER  VII. 

TERMS. 

This  chapter  has  been  headed  Terms,  and  the  choice  of  this 
heading  seems  to  call  for  a  few  words  of  preliminary  explanation. 
For  all  practical  purposes  we  may  regard  the  '  term '  and  the 
'  name '  as  being  exact  equivalents,  and  may  consider  them  as 
conesponding  to  the  *  notion  *,  the  '  idea ',  and  the  *  concept ';  the 
former  being  the  verbal  element  and  the  latter  the  mental 
element. 

One  or  two  questions  reasonably  suggest  themselves  here. 
In  the  first  place  it  may  be  urged  that  however  close  and  com- 
plete the  correspondence  may  be,  or  rather  should  be,  between 
these  verbal  and  mental  counterparts,  yet  consistency  demands 
that  between  elements  so  distinct  in  their  nature  as  these,  there 
should  be  no  confusion  or  interchange.  We  ought,  that  is,  to 
adhere  uniformly  throughout  our  exposition  to  one  set  of  techni- 
cal phrases  applicable  to  one  side  alone  of  the  duality.  There 
is  a  decided  propriety  in  so  doing,  and  we  shall  hope  to  conform 
to  this  usage  throughout  the  more  purely  logical  part  of  this 
vdume,  by  systematically  speaking  of  'terms'  and  avoiding 
refer^ice  to  '  notions '.  But  there  were  certain  reasons  for  not 
doing  this  in  the  preceding  chapters.  In  them  we  were  largely 
occupied  with  the  border  ground  between  Psychology  and 
Logic,  and  the  problems  raised  were  in  consequence  diflferent 
from  those  which  now  await  us.  In  Logic  proper  we  must 
suppose  that  the  notion  has  already  become  definite,  and  so  far 
complete;  that  it  requires  at  most  to  be  fitted  on  to  a  name. 
And  the  very  fact  of  this  assumed  close  correspondence  between 
the  two  makes  it  desirable,  for  consistency  of  usage,  to  keep  to 
language  appropriate  to  one  of  them  throughout  our  discussion. 
But  in  Psychology  it  is  otherwise.  We  are  there  concerned 
V.  11 
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with  the  notion  at  first  hand,  language  playing  a  quite  sub- 
ordinate part.  It  is  the  mental  aspect  which  is  prominent  in 
the  work  of  recognizing,  distinguishing,  and  indeed  creating 
objects.  We  were  therefore  obliged  to  view  the  notion  as  such, 
in  this  part  of  our  enquiry,  and  could  not  substitute  for  it  any 
verbal  equivalent.  But  when  we  have  thus  secured  what  may 
be  called  our  stock  in  trade  of  definite  notions  for  the  purposes 
of  logical  procedure,  there  is  certainly  no  inconsistency,  and 
there  seem  to  be  some  advantages,  in  uniformly  treating 
them  through  their  verbal  symbols^. 

We  proceed  now  to  consider  in  turn  the  principal  distinc- 
tions amongst  these  terms  or  names,  so  far  as  they  come  before 
us  in  Logic. 

I.  Individual,  in  contrast  with  General  Terms,  The  first 
distinction  of  which  we  have  to  take  account  is  that  between 
individual  and  general  terms.  The  distinction  itself  is  obvious 
enough,  and  arises  out  of  a  universally  felt  want.  Sometimes 
we  have  occasion  to  speak  of  an  individual  object,  (under  the 
interpretation  of  individuality  already  referred  to),  sometimes 
of  a  number  of  things  separately  or  together.  We  will  begin 
by  enumerating  the  various  ways  in  which  the  development  of 
language,  acting  through  popular  forms  of  thought,  has  found 
it  convenient  to  refer  to  an  individual  object. 

(1)  There  is,  firstly,  the  true  logical  'proper'  name  or 
term.  This  deserves  its  logical  precedence  because  it  most 
completely  succeeds  in  directing  attention  to  an  individual 
object  without  at  the  same  time  conveying  any  information 
about  that  object.  The  true  logical  proper  name  is  best  con- 
ceived as  being  an  arbitrary  verbal  mark  conventionally  as- 
signed to  an  individual,  and  having  no  ulterior  meaning  or 
significance  whatever  beyond  the  fact  of  its  denoting  the  in- 
dividual in  question.  As  to  what  the  nature  of  the  "  meaning  * 
of  a  logical  term  may  be,  we  shall  have  a  good  deal  to  say 
presently,  after  we  have  discussed  the  distinction  between  what 
are  called  connotative  and  non-connotative  names.     We  shall 

1  *Term'  is  a  word  of  ancient  logical  usage :  *name*  was  mainlj  introdaced 
and  popularized  by  Mill,  presumably  because  it  was  not  a  recognized  tedmieal 
word  in  Logic.  As  between  the  other  words,  'idea'  and  'notion*  have  done  the 
principal  service  in  England  during  the  last  century  and  a  half,  or  rather  siiio» 
the  time  of  Locke :  *  concept '  was  reintroduced  by  Hamilton,  and  has  beea 
popularized  by  his  followers. 
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have  indeed  then  to  enquire  whether  any  names  whatever  can 
strictly  be  considered  to  have  no  meaning  beyond  that  of 
merely  referring  us  to  an  object  without  telling  us  anything 
about  it.  For  the  present  it  will  be  sufficient  to  oflFer  as 
instances  of  what  we  have  in  view  such  a  name  as '  John  Stuart 
Mill',  which,  so  far  as  we  know  (subject  to  the  inevitable 
exception  to  be  presently  made),  has  not  been  put  to  any  other 
purpose  than  that  of  marking  the  deceased  logician  and  phi- 
losopher ; — or  such  a  name  as  *  Chimborazo ',  which  with  equal 
definiteness  and  unambiguity  marks  a  certain  mountain  in  the 
Andes.  Had  any  one  pointed  to  the  person  or  the  mountain  in 
question,  and  enquired  what  were  their  names,  no  duly  in- 
farmed  person  would  have  given  any  other  reply  than  by  utter- 
ing these  proper  names.  And  had  the  names  been  uttered  first 
the  reference  to  the  objects  would  have  been  equally  prompt 
and  decisive. 

The  only  ambiguity  or  difficulty  about  such  names  which 
need  claim  a  moment's  notice  is  the  occasional,  not  to  say  the 
frequent,  imposition  of  the  same  name  to  various  distinct  ob- 
jects. Thus  *  William  Pitt '  is  the  name  of  two  great  English 
statesmen,  and  '  John  Jones '  may  stand  for  many  thousands  of 
men  in  Great  Britain  and  Americ€L  We  only  direct  attention 
to  this  because  it  has  some  bearing  on  the  primary  postulates 
with  which  Logic,  and  indeed  the  theory  of  Language  generally, 
must  start.  The  reader  will  remember  that  we  laid  it  down 
in  the  introductory  chapter  that  all  rational  communication 
must  presuppose  identity  of  interpretation  in  the  words  used. 
But  language  being  conditioned  by  human  wants  it  is  found 
quite  sufficient  if  such  identity  is  secured  within  the  limits  of 
ordinary  communication  at  any  given  time  or  place.  As  regards 
the  casual  repetition  of  the  same  sound  in  the  case  of  distinct 
languages  there  is  of  course  no  difficulty.  Even  if  occasional 
words  are  the  same, — and  we  must  remember  that  a  word  or 
name  must  be  regarded  as  essentially  a  spoken  and  not  a  written 
symbol,  so  that  identity  of  sound  is  identity  all  through, — the 
context  removes  all  possibility  of  confusion.  Now  remoteness 
of  time  and  of  place  produce  for  practical  purposes  the  same 
effect  as  distinctness  of  language.  Provided  that  one  John 
Jones  lives  so  long  after  the  other  that  the  contemporaries  of 
the  latter  are  in  no  likelihood  to  have  remembered  the  former ; 

11—2 
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or  so  far  apart  locally  that  those  who  speak  about  the  one  do 
not  see  or  hear  anjrthing  of  the  other,  no  ill  consequences 
follow.  In  a  primitive  state  of  society,  where  intercourse  is 
narrowly  limited,  recurrence  of  identical  proper  names  causes 
no  ambiguity.  If  there  be  a  Newport  in  the  Isle  of  Wight 
and  another  in  Monmouthshire,  people  who  merely  have  to 
walk  or  ride  need  &11  into  no  mistake;  but  those  who  refer 
to  Bradshaw  will  find  need  to  add  on  another  distinguishing 
mark,  say  that  of  the  county.  Repetitions  of  the  same  proper 
name  must  be  regarded  as  theoretically  distinct  names  which 
happen  to  coincide.  Either  they  are  used  in  ignorance  of  the 
repetition,  or,  if  deliberately  retained  afterwards,  it  is  because 
the  risk  of  confusion  is  not  counterpoised  by  the  trouble  of 
making  a  change. 

Whilst  on  this  subject  it  should  be  noticed  that  some  logi- 
cians have  shown  a  strange  and  unreasonable  aversion  to  the 
admission  of  these  strictly  proper  names.  With  certain  writers, — 
for  example  Mansel, — this  objection  springs  firom  the  practice  of 
stopping  short  at  the  notion  or  concept,  in  our  reference  of 
names,  instead  of  proceeding  to  the  external  object  denoted  by 
the  name^.  My  own  notion  of  any  individual  is  of  course  actu^ly 
limited  in  respect  of  the  characters  which  it  includes:  what 
then,  it  is  urged,  hinders  the  repeated  recurrence  in  the  course 
of  the  world's  history  of  an  individual  who  should  present  to  us 
exactly  the  same  group  of  attributes  as  those  which  constitute 
this  limited  notion  ?  If  I  could  in  any  way  refer  back  to  the 
standards  I  could  soon  put  a  difference  between  the  two 
claimants  to  the  name,  but  having  nothing  at  hand  but  my 
limited  notions  I  can  detect  no  difference  here.  If  so,  a 
plurality  of  objects  thus  falling  imder  the  same  notion,  this 
notion  is  (as  we  shall  soon  see)  a  general  one.  Individual 
names  are  therefore  dispensed  with  on  such  a  theory. 

(2)     The  next  kind  of  singular  name  to  be  noticed  is  that 
which  employs  a  demonstrative  pronoun.     Such  a  pronoun  may 

1  *'  If  I  Bay,  Cadsar  was  the  conqueror  of  Pompej,  the  immediate  object  of  mj 
thought  is  not  Cessar  as  an  individual  existing  nearly  two  thousand  years  ago, 

but  a  concept  now  present  in  my  mind '*:— the  concept  haying  been  always 

understood  by  him  as  a  bundle  of  attributes  of  potentially  repeated  application. 
(Prol  Log.  p.  71.)  It  need  hardly  be  remarked  that  this  generalization  of  the 
proper  name  is  a  very  different  thing  from  the  accidental  coincidence  of  two 
distinct  namen  noticed  in  the  preceding  paragraph. 
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either  stand  by  itself,  as  when  we  Miy,  *That  is  a  mountain  * ;  or 
it  may  be  employed  to  determine  and  limit  a  general  name,  as 
when  we  say  '  That  blue  speck  is  a  lake '. 

Singular  names  of  this  description  have  often  been  claimed, 
and  from  early  times,  as  being  admissible  in  Logic.  It  does 
not  seem  to  have  been  adequately  noticed,  however,  how  widely 
they  depart  from  the  conventions  commonly  recognized  in  the 
case  of  most  other  words.  Language,  broadly  speaking,  is  always 
understood  to  be  impersoncU ;  that  is,  the  meaning  of  a  word 
does  not  in  any  way  depend  upon  the  speaker  who  utters  it  or 
on  the  hearer  who  accepts  it.  One  of  our  frmdamental  postulates 
claimed  that  the  same  signification  was  to  be  accepted  by  every 
speaker  and  hearer.  This  is  more  or  less  fulfilled  in  the  case  of 
most  words,  but  there  is  one  class  which  does  not  conform  to  this 
convention.  Demonstrative  pronouns  and  possessives  are  to  all 
intents  and  purposes  an  individual  language,  in  the  sense  that 
the  same  word  indicates  quite  a  different  object  in  the  mouth 
of  different  speakers.  My  hearer  therefore  has  to  interpret  it  in 
my  sense  and  not  in  his  own,  when  I  say,  *  Give  me  your  knife*, 
or  *I  will  take  this  pen*.  Accordingly  when  our  power  of 
determining  the  speaker  is  lost  the  meaning  of  the  sentence 
may  be  irrecoverable.  Write  down  on  paper  some  statement 
about '  Snowdon ',  and  though  the  authorship  be  lost  the  mean- 
ing of  the  proposition  is  in  no  way  affected.  But  do  the  same 
with  some  statement  about '  this  mountain  *  or  *  your  house '  and 
it  becomes  absolutely  necessary,  in  order  to  interpret  the 
proposition,  that  we  should  know  who  was  the  speaker  in 
the  first  case,  and  who  was  the  hearer  in  the  second.  Every  one 
who  has  watched  the  early  attempts  of  children  to  speak,  has 
noticed  what  a  difficulty  this  puts  in  their  way,  and  how  long 
they  are  in  learning  that  the  name  by  which  others  call  them  is 
not  the  name  by  which  they  are  to  denote  themselves.  Hence 
the  common  occurrence  of  the  fact  that  their  own  personality, 
and  their  own  property,  are  not  indicated  by  *  I  *  and  by  *  mine  *, 
but  by  prefixing  their  Christian  names  to  the  sentences  they 
compose. 

Admitting,  however,  the  individual  and  personal  develop- 
ments of  language  involved  in  the  use  of  demonstrative  and 
personal  pronouns,  we  see  that  these  thoroughly  answer  the 
ptupose  of  denoting  individual  objects. 
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(3)  Another  kind  of  individual  name,  or  rather  a  con- 
venient substitute  for  one,  resembles  in  some  respects  the  kind 
just  considered.  It  consists  in  the  use  of  a  general  name  with 
a  conventionally  understood  individual  reference.  This  refer- 
ence need  not  be  so  narrowly  conditioned  as  in  the  last  case, 
where  it  is  generally  necessary  to  know  the  person  who  speaks 
before  we  can  know  what  object  he  is  speaking  about,  but  it  is 
generally  limited  to  the  people  of  a  certain  date  or  in  a  certain 
locality ;  and  so  far  it  falls  short  of  the  complete  generality  and 
impersonality  which  is  characteristic  of  truly  general  language. 
For  instance,  we  have  not,  as  a  rule,  a  proper  name  for  our  own 
private  garden ;  but  when  we  talk  of  going  into  "  the  garden  ", 
our  reference  is  as  explicit  and  definite  as  if  we  had  such  a 
name.  Similarly,  when  we  speak  of  "  the  queen  ",  the  inhabi- 
tants of  the  country  in  question,  during  a  given  time,  are  as 
unmistakeably  making  a  personal  reference  as  if  they  called  her 
by  her  proper  name.  We  often  in  fact  adopt  this  plan,  as  in 
this  last  case,  although  we  have  a  suitable  proper  name  at  hand. 
Thus,  for  the  sake  of  variety,  we  often  talk  of  going  to  town,  or 
walking  by  the  river,  even  though  the  town  and  the  river  have 
well-known  names  appropriated  to  them. 

It  is  an  interesting  point  in  the  history  of  language,  and  one  to 
which  we  shall  have  to  refer  again  presently,  that  many  of  the 
names  which  the  logician  must,  in  their  present  acceptation, 
regard  as  being  true  proper  names  or  "unmeaning  marks",  were 
in  their  origin  of  a  distinctly  significant  description.  Thus 
etymologists  tell  us  that  a  large  proportion  of  the  river  names 
in  England  have  a  Celtic  source,  and  originally  meant  simply 
'  the  river  *.  Probably  many  of  the  names  of  prominent  natural 
objects,  all  over  the  world,  which  later  and  more  civilized  settlers 
in  any  country  regard  as  mere  marks  or  proper  names,  admit  of 
similar  derivation.  The  new  comers  ask  what  such  or  such 
objects  are  called,  expecting  presumably  to  have  its  own  pecu- 
liar name  assigned  to  each.  The  reply  not  improbably  is  that 
it  is  called  the  river,  or  the  mountain,  or  whatever  it  may  be; 
and  this  name,  more  or  less  corrupted  by  the  foreigners'  attempt 
to  reproduce  it,  may  thus  take  its  place  permanently  in  the 
nomenclature  of  the  country. 

Names  of  this  class  seem  to  me  to  have  a  better  right  to 
logical  recognition  than  those  discussed  under  the  previous 
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head  Here  when  we  know  the  speaker,  or  even  in  many 
cases  when  we  know  the  time  fioid  place  when  and  where  he 
lived,  we  have  all  the  conditions  requisite  to  determine  the 
reference  of  the  name.  In  the  former  case,  on  the  other  hand, 
it  might  be  necessary  not  merely  to  know  the  speaker,  but  to 
be.  so  to  say,  beside  him  as  he  spoke,  in  order  that  his  reference 
should  be  intelligible. 

(4)  The  next  kind  of  individual  name  to  be  noticed  stands 
on  a  different  footing.  It  is  composed  by  building  up  a  sub- 
stitute for  a  true  proper  name  by  a  combination  of  two  or  more 
general  and  significant  names.  This  course  is  often  adopted  for 
the  sake  of  variety,  or  for  rhetorical  effect,  but  there  are  some 
cases  in  which  it  seems  our  best  or  even  our  only  plan. 

In  the  first  place  the  individual  object  which  we  wish  to 
distinguish  may  not  possess  any  proper  name  of  its  own,  or  we 
may  not  know  this  name  if  it  does  possess  one.  If  we  are  not 
in  a  position  to  point  it  out  demonstratively  our  only  resource 
may  then  be  to  discover  such  a  combination  of  descriptive 
lerms  as  shall  isolate  this  object  by  being  applicable  to  it 
alone. 

Or  it  may  happen  that  the  individual  is  not  at  present 
identiBable,  and  then  there  is  hardly  any  other  way  than  this  of 
determining  him.  By  'not  identifiable'  is  meant  that  we  cannot, 
80  to  say,  put  our  hands  on  him  or  point  him  out;  we  only  know 
him  through  some  action  or  some  relation  in  which  he  stands  to 
something  else.  The  original  inventor  of  the  mariner's  compass, 
and  the  murderer  of  Sir  Edmund  Berry  Godfrey,  probably  had 
their  own  proper  names;  but  in  the  entire  impossibility  of 
determining  how  they  were  called  we  have  no  other  way  of 
alluding  to  them  than  by  thus  indirectly  indicating  them.  It 
need  hardly  be  said  that  such  an  "  unknown  quantity  "  as  this, 
to  borrow  the  mathematical  phrase,  may  quite  fairly  be  an  object 
of  discussion.  It  may  be  known  for  certain  that  some  one 
person  must  be  the  author  of  a  crime,  but  until  we  have  detected 
him  we  can  only  refer  to  him  in  this  descriptive  way. 

Or,  again ;  there  may  be  special  reasons  for  calling  attention 
to  the  characteristics  of  an  object  which  are  intimated  by  certain 
significant  terms,  because  we  wish  to  emphasize  these  character- 
istics, which  its  proper  name  would  fail  to  do.  The  victor  at 
Waterloo,  and  the  premier  who  so  stoutly  opposed  the  Catholic 
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Belief  Bill,  may  be  one  and  the  same  person  as  the  first  Duke 
of  Wellington,  but  there  may  be  special  reasons  for  substituting 
in  certain  cases  one  or  other  of  the  former  designations  in 
preference  to  the  latter.  There  is  a  considerable  diflFerence  in 
the  total  amount  of  information  and  suggestion  yielded  according 
as  we  predicate  of  a  person  under  one  or  other  of  these  designa- 
tions that  he  thought  it  necessary  to  take  serious  precautions 
against  the  Chartist  gathering  of  April  10, 1848. 

As  regards  these  various  devices  for  isolating  an  individual 
by  a  combination  of  descriptive  terms,  an  important  restriction 
must  be  made.  Strictly  speaking,  no  such  process  can  really 
narrow  down  the  reference  to  one  individual.  As  we  shall 
presently  see,  it  is  of  the  essence  of  a  true  general  name  to  have 
an  actual  or  potential  application  to  an  indefinite  number  of 
objects.  A  combination  of  such  names  will  certainly  curtail  the 
range  of  application,  but  it  can  no  more  restrict  us  to  a  single 
individual  than  successive  subdivision  of  an  area  can  restrict  us 
to  a  mathematical  point.  In  fact  these  substitutes  for  truly 
individual  names  can  only  answer  their  purpose  under  certain 
tacit  assumptions.  They  presuppose  limitations  and  conditions 
of  time  and  place ;  which  being  granted,  it  may  happen  that 
only  one  object  will  answer  to  the  description.  But  wider 
knowledge  on  our  part,  or  a  change  in  the  circumstanoes 
concerned,  may  render  the  application  no  longer  determinate. 

(6)  Again :  in  the  last  group  the  limitation  to  an  individual 
object,  so  far  as  it  was  attained,  was  comparatively  accidental 
In  contrast  with  this  we  may  secure  a  formal  limitation,  whilst 
yet  employing  a  group  of  descriptive  or  general  terms^  There 
is,  in  fact,  a  class  of  general  names  of  a  quantitative  or 
numerical  character  which  entirely  escape  all  ambiguity  of 
the  sort  in  question.  The  words  'first',  'second',  and  so  on, 
are  true  general  names,  inasmuch  as  they  are  applicable  to  any 
succession  of  numerable  things.  So  with  terms  indicative  of 
geometrical  position  or  magnitude.  The  last  poem  written  by 
Byron;  the  Westernmost  island  in  Great  Britain;  the  tallest 
man  in  Europe,  must  be  reckoned  as  truly  significant  names, 
but  they  are  all,  by  their  very  form,  strictly  singular.     It  is 

1  General,  that  is,  in  respect  of  iome  of  the  oonstitaent  elements;  bat  it  may 
be  donbted  whether,  as  in  the  examples  whieh  follow,  we  have  not  to  help  oat 
the  indiTidoalisation  bj  aid  of  a  proper  name  as  well. 
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quite  poesible  that  many  of  those  who  use  these  names  might 
not  be  able,  so  to  say,  to  put  their  fingers  on  the  objects  in 
question,  but  this  is  a  contingency  applicable  to  all  singular 
names.  We  may  use  them  intelligently  and  correctly  without 
being  able  to  discover  for  ourselves  the  objects  they  denote. 
How  many,  for  instance,  of  those  who  speak  of  Rudyard  Kipling 
or  of  Wenham  Lake  could  undertake  to  go  out  and  unhesi- 
tatingly point  to  the  person  or  thing  which  bears  the  name? 

(6)  There  stiU  remains  one  class  of  truly  singular  names, 
viz.  those  which  used  to  be  called  ''  individua  vaga  ".  In  this 
case,  as  in  that  last  alluded  to,  we  limit  a  general  name  arith- 
metically, but  in  a  way  which,  assigning  no  place  or  order  to  it, 
makes  no  attempt  at  identifying  it.  For  instance,  instead  of 
saying  *  the  first  king '  of  any  country,  we  say  *  a  king ',  that  is, 
one  indeterminate  king. 

It  may  be  asked.  What  can  be  the  use  of  thus  predicating 
something  of  an  individual  who  is  not  merely  unidentified,  but 
possibly  unidentifiable?  It  must  be  replied,  as  a  rule,  that 
Uiere  can  be  very  little  use  indeed  in  doing  this,  imless  it  be  as 
a  step  to  something  beyond.  This  will  come  out  more  clearly 
farther  on,  when  we  come  to  deal  with  propositions.  We  shall 
there  find  that  these  vague  individuals  enter  into  our  proposi- 
tions mainly  in  the  following  ways. 

(i)  As  contradicting  a  universal  assertion.  (We  shall  here- 
after see  that  one  special  function  of  all  particulars  is  to  put  a 
check  on  universals.) 

(ii)  As  a  first  step  towards  establishing  a  universal.  The 
mere  knowledge  that  a  man  has  recovered  from  cholera  is 
valuable  as  denying  that  none  do ;  and  though  it  does  not  lead 
to  the  conclusion  that  ail  do,  it  may  lead  to  a  specialized  parti- 
cular,— that  is,  to  a  narrower  universal, — which  may  give  valu- 
able information. 

(iii)  As  a  first  step  towards  more  accurate  knowledge,  even 
though  there  be  no  opening  for  generalization.  'A  man  was 
murdered  last  night' :  clearly  the  next  step  is  to  identify  him  if 
possible. 

(iv)  Propositions  of  this  wholly  vague  kind  present  them- 
selves, as  we  know,  as  results  of  the  syllogistic  process. 

All  the  above  six  classes  of  names  are  truly  individual;  that 
is  they  are  employed  to  mark  out  a  single  object.    The  first  of 
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them, — commonly  known  as  proper  names, — are,  as  indicated, 
to  be  regarded  logically  as  purely  unmeaning  marks  put  upon 
the  objects  for  purposes  of  reference  and  identification.  In 
order  therefore  to  use  the  name  with  full  intelligence  we  ought 
to  have  had  the  object,  at  some  time  or  other,  actually  pointed 
out  to  us.  The  remaining  five  give  some  description  of  the 
object.  They  may  either  carry  their  own  interpretation  along 
with  them,  or  they  may  need  to  have  certain  determining 
circumstances  of  time  and  place  indicated  in  order  to  make 
their  reference  definite.  The  last  of  them  does  not  profess  to 
be  definite  at  all. 

II.  Collective  Terms,  The  recognized  characteristic  of  these 
is  that  they  denote  '  a  plurality  of  objects  regarded  as  a  unity '. 
But  this  at  once  opens  up  a  diflSculty  which  deserves  notice. 
The  reader  who  bears  in  mind  the  remarks  in  the  first  chapter 
will  rera'ember  that  when  we  talk  of  a  *  single  object '  we  are 
taking  a  good  deal  for  granted;  for  the  unity  which  we 
attribute  to  it  is  in  great  part  of  our  own  creation.  There  are 
no  doubt  some  cases  in  which  the  recognition  of  unity  is  forced 
upon  us  in  a  way  which  it  would  be  absurd  to  raise  a  quibble 
over, — as,  for  instance,  the  case  of  human  beings,  and  most  of 
the  objects  to  which  we  attribute  life, — but  on  the  other  hand 
there  are  many  unities  which  have  become  such  owing  in  some 
degree  to  our  own  choice,  and  which  are  therefore  of  an  artificial 
character. 

Now,  as  I  apprehend  it,  the  distinction  thus  indicated  corre- 
sponds in  great  part  to  that  between  the  Individual  term  and 
the  Collective.  In  certain  cases  the  constructive  unity  indicated 
by  the  name  generally  resolves  itself,  when  broken  up,  into 
heterogeneous  portions,  or  into  such  as  are  less  commonly 
recognized  as  unities.  Thus,  'Blenheim'  (house)  may  be 
resolved  into  rooms,  passages,  roofs,  staircases,  and  so  forth, 
all  which  are  very  distinct  objects ;  and  *  Snowdon  *  resolves 
itself  into  certain  arrangements  of  slope  and  clifiF,  &X5.,  which  we 
had  probably  never  consciously  regarded  as  objects  at  all. 
These,  then,  are  not  collective  names.  On  the  other  hand 
our  constructive  unity  may  readily  break  up  into  an  assemblage 
of  objects  which  are  universally  recognized  as  unities  them- 
selves, and  which  indeed  may  have  been  perceived  as  such 
before  we  thought  of  aggregating  them  into  a  whole.     Thus 
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an '  army '  is  obviously  made  up  of  a  multitude  of  men  of  the 
kind  individually  &miliar  to  us  as  soldiers ;  the  *  Milky  Way ' 
has  now  become  a  collection  of  objects,  for  though  it  acquired 
its  name  when  it  was  supposed  to  be  truly  singular,  we  now 
know  that  it  is,  like  a  constellation,  resolvable,  and  consists  of 
a  multitude  of  stars.  These  constructive  unities,  thus  consisting 
in  general  of  a  number  of  similar  objects,  are  what  are  known 
as  Collective  terms. 

They  are  of  very  various  kinds.  Sometimes  they  are  unique, 
— ^unique,  that  is,  as  an  aggregate, — though  their  constituent 
elements  are  numerous.  Thus  the  House  of  Commons  consists 
of  all  the  persons  known  as  'members*,  or  by  whatever  name  we 
call  them ;  and  it  is,  at  any  given  time,  the  only  thing  in  exist- 
ence which  is  generally  known  by  that  name.  Sometimes,  again, 
these  collections  may  themselves  be  numerous ;  thus  there  are 
many  'regiments'  each  consisting  of  many  soldiers  with  the 
same  uniform  and  equipment.  And  these  collections  may 
themselves  be  subordinated  under  a  higher  collection.  This 
subordination  is  most  completely  carried  out  in  the  province  of 
Natural  History,  in  the  so-called  classificatory  sciences.  *  The 
Banunculacese '  is  a  collective  name  for  certain  groups,  such 
as  aconite,  &c.,  each  of  these  being  resolvable  into  similar 
groups,  whilst  it  is  itself  an  element  in  the  broader  collection 
known  as  Dicotyledons. 

One  peculiar  case  which  deserves  somewhat  special  notice  is 
that  of  substances.  Take,  for  instance,  gold :  Do  we  regard  this 
as  a  unity  or  not  ?  that  is,  does  the  name  stand  for  all  existent 
pieces  of  gold,  regarded  as  a  mental  whole,  so  as  to  constitute 
a  collective  term;  or  does  it  stand  for  all  such  pieces  dis- 
tributively,  that  is,  are  we  able  to  predicate  it  of  each  separate 
piece? 

Some  confusion  and  difficulty  have  been  experienced  about 
these  *  substantial  names ',  as  they  have  been  termed.  My  own 
view  is  that  they  are  of  ambiguous  import,  admitting  sometimes 
of  one  and  sometimes  of  the  other  of  these  significations.  When 
they  occupy  the  place  of  subject  in  a  proposition  they  seem  to 
be  of  a  collective  character.  Thus  when  I  say  *  gold  is  heavy*  I 
am  thinking  of  it,  or  at  any  rate  referring  to  it,  as  a  whole ;  or 
perhaps,  more  strictly,  am  referring  to  a  piece  which  is  con- 
sciously regarded  as  representative  of  all  the  rest.     And  this 
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seems  the  most  natural  and  appropriate  usage;  for  when  we 
refer  to  any  of  the  separate  elements  which  compose  the  whole 
we  generally,  by  the  form  of  our  sentence,  make  it  plain  that 
we  are  treating  them  as  parts  of  a  collection.  We  speak,  for 
instance,  of  *'a  piece  of  gold  ".  When,  however,  the  term  stands 
as  predicate  of  a  proposition  it  appears  to  partake  rather  of  the 
distributive  character.  I  say,  for  example,  'This  is  gold*,  where- 
by I  treat  the  term  as  a  general  adjective,  just  as  when  I  say 
'  This  feeling  is  human '. 

The  reason  why  terms  which  denote  a  substance  should 
show  this  peculiarity  is  not  diflScult  to  see.  It  is  to  be  found  in 
the  special  divisibility  and  homogeneity  of  such  a  substance, 
which  make  it  almost  impossible  for  us  to  adhere  to  our  ordinary 
conceptions  of  unity  in  reference  to  the  constituent  parts.  The 
different  pieces  of  gold  which  form  our  coins  and  rings  stand  on 
a  totally  distinct  footing  from  the  separate  persons  who  compose 
a  crowd,  or  even  from  the  separate  stones  which  compose  the 
class  of  diamonda  The  fact  that  we  can  divide  and  reunite  as 
we  please,  and  take  any  one  piece  of  gold  as  a  fair  specimen 
of  any  other  piece,  confers  an  obvious  unity  upon  the  whole 
assemblage  of  pieces  such  as  can  hardly  be  found  elsewhere, 
whilst  it  offers  great  diflSculties  in  the  way  of  our  regarding  any 
single  casual  piece  as  in  any  strict  sense  a  unity. 

It  may  be  remarked  that  there  are  linguistic  devices  for 
contemplating  and  designating  most  groups  of  similar  things  in 
both  this  collective  and  distributive  way,  and  the  variety  of 
such  devices  deserves  a  moment's  attention.  In  such  cases  as 
those  of  substances,  mentioned  just  above,  where  the  component 
elements  are  v^ry  homogeneous  and  any  portion  is  divisible  at 
pleasure,  the  term  is  primarily  collective,  and  the  separate 
component  portions  are  indicated  in  a  derivative  way.  Thus 
*  salt '  is  a  collective  term,  and  when  we  want  to  mark  any  of 
the  portions  which,  if  they  were  naturally  and  permanently 
more  distinct,  would  be  regarded  as  individuals,  we  have  to 
speak  of  "  a  piece  of  salt  '*.  In  the  bulk  of  cases,  where  the 
individual  objects  are  tolerably  distinct  from  each  other,  and 
have  obtained  names  at  an  early  period,  the  distributive  term 
is  apt  to  be  the  primary  one,  and  the  collective  term  is  an 
adaptation  from  it.  Thus  we  have  a  name  for  "birds", 
distributively,  but  if  we  want  to  make  a  whole  of  them  all  we 
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must  speak  of  "  the  species  of  birds "  or  "  the  bird  family ". 
There  are  again  certain  cases  in  which  the  things  come  before 
us  frequently  and  &miliarly  in  each  of  these  relations,  and  where 
in  consequence  we  have  a  pair  of  suitable  names.  Of  these 
however  one  is  generally  a  direct  derivative  of  the  other  as 
'  mankind '  of '  men ',  and  *  the  electorate '  of '  electors '. 

The  reader  will  observe  that  the  collective  names  we  have 
been  taking  account  of  belong  to  one  or  other  of  the  kinds 
which  may  be  called  significant,  as  having  a  meaning.  It  may 
&irly  be  enquired  whether  there  are  any  collective  names 
which  are,  in  their  present  acceptance  at  least,  purely  arbitrary 
marks  assigned  for  the  purpose  of  distinction  to  the  group  in 
question?  In  other  words  are  there  any  groups  of  distinct 
things  which  have  purely  p'oper  names  ? 

There  are  such  name«  to  be  found,  but  they  are  not  very 
common.  One  instance  of  them  is  exhibited  in  the  case  of 
geographical  groups.  For  instance,  the  Seychelles,  and  the 
Pyrenees,  are  distinctly,  in  their  present  usage,  proper  names, 
denoting  respectively  two  groups  of  things.  They  simply  denote 
these  groups,  and  give  us  no  information  whatever  about  any  of 
their  characteristics.  In  this  case  such  groups  were  probably 
first  appreciated, — as  they  still  are  by  all  who  contemplate  them 
fix>m  a  distance, — as  a  whole  rather  than  in  their  parts ;  that  is, 
their  character  as  a  unity  was  prior  to,  and  more  prominent 
than,  their  character  as  a  collection.  It  may  be  asked  whether 
the  converse  case  is  possible ;  in  other  words,  whether  we  can 
take  a  number  of  objects  and  impose  a  true  proper  name  upon 
them  as  a  group  or  collection  ?  Certainly  we  can  do  this. 
T!h&re  is  nothing  to  hinder  us  from  taking  a  'scratch  lot'  of 
things,  to  use  the  slang  phrase,  and  giving  a  name  to  the  selection 
with  the  caprice  which  we  show  in  naming  a  yacht  or  a  dog. 
The  various  persons  who  happen  at  any  assigned  moment  to 
occupy  a  given  space  in  Fleet  Street,  or  the  topics  of  conversa- 
tion in  some  particular  ball-room,  may  if  we  so  choose  be 
regarded  as  a  whole,  and  have  a  collective  name  of  absolutely 
arbitrary  character  assigned  to  them.  To  do  this  would 
however  be  frivolous.  In  imposing  names  we  must  have  some 
regard  to  the  exigencies  of  life ;  and  as  every  ft^sh  name  is  one 
more  competitor  in  the  crowd  of  names  which  are  already 
struggling  to  find  or  retain  places  for  themselves,  we  do  not 
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impose  them  except  where  we  expect  to  have  tolerably  frequent 
occasion  to  use  them.  A  merely  casual  assemblage  of  things 
is  obviously  one  with  which  we  are  not  likely  to  have  frequent 
need  to  deal,  and  it  is  therefore  waste  of  resources  to  assign 
a  proper  name  for  the  exclusive  use  of  such  an  assemblage. 

We  have  now  discussed,  under  two  general  heads,  the  prin- 
cipal ways  of  naming  a  single  object : — ^firstly  where  the  unity 
was  the  prominent  point ;  and  where,  though  the  object  might 
admit  of  resolution,  (as  it  almost  always  must),  yet  such  resolu- 
tion was  thrust  quite  into  the  background,  or  completely  dis- 
regarded. These  form  the  class  of  singular  names,  of  which 
proper  names  are  the  most  characteristic  class.  Secondly  there 
was  the  case  in  which  the  unity  was  one  of  two  coexistent 
aspects ;  where,  though  we  grasped  the  objects  into  a  whole, 
we  were  well  aware  at  the  time  that  there  were  many  objects 
to  constitute  that  whole.  These,  though  really  a  particular 
kind  of  singular  name  in  a  great  many  cases,  are  best 
separated  off  into  a  special  clstss.  They  constitute  the  so-called 
Collective  terms.  This  leads  us  on  naturally  to  a  third  class; 
that  in  which  the  plurality  of  the  objects  is  the  prominent 
point,  and  where  any  unity  they  possess  as  a  group,  is  in- 
direct and  comparatively  disregarded.  These  form  the  bulk 
of  what  are  called  General  terms,  and  must  now  occupy  our 
attention. 

III.  General  Terms.  What  we  want  to  do  here  is  to  find 
a  name  which  shall  equally  well  fit,  that  is,  which  shall  be  the 
name  of,  any  one  of  a  number  of  objects.  There  is  practically 
only  one  way  of  doing  this.  We  impose  a  name  which  has  a 
meaning,  that  is,  which  implies  certain  attributes,  and  if  these 
attributes  are  found  in  any  object  then  we  consider  that  this 
object  is  marked  by  the  name.  The  reader  must  observe  that 
the  conception  of  a  unity  in  respect  of  the  group  of  objects 
denoted  by  the  name,  though  it  has  sunk  into  the  background, 
is  not  lost.  The  mere  fact  that  we  regard  the  objects  as  be- 
longing to  one  class,  and  that  they  are  boimd  together  by  the 
common  link  of  a  name,  confers  a  unity  upon  them.  This 
meaning  of  names  is  called  their  Connotation,  or  Intension,  and 
names  with  a  meaning  of  this  kind  are  commonly  known  es 
connotative  names.  The  extreme  importance  of  this  character- 
istic, and  of  the  distinction  which  it  introduces, — perhaps  the 
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most  yalnable  distinctioii  for  purposes  of  intellectual  profit  to 
be  found  within  the  field  of  Common  Logic, — must  be  our 
excuse  for  devoting  a  considerable  amount  of  space  to  its  illus- 
tration. Directly  we  begin  to  speak  about  names  having  a 
meaning,  we  see  that  this  sets  before  us  two  sides  of  the  name, 
Uiat  is,  two  aspects  under  which  a  name  may  be  viewed.  These 
are  respectively  its  meaning  and  its  range  of  application ;  or  in 
other  words  the  characteristics  which  it  is  meant  to  imply  and 
the  objects  to  which  it  is  found  to  apply.  In  technical  phrase- 
ology these  are  known  as  the  connotation  and  the  denotation, 
or  the  intension  and  extension,  of  the  term.  The  best  way 
perhaps  of  bringing  out  their  several  characteristics  will  be  by 
the  successive  discussion  of  a  certain  number  of  points. 

(1)  It  is  obvious  from  the  mere  statement  of  the  relation 
between  th^e  two  elements  that  they  must  to  some  extent 
vary  inversely  with  each  other.  The  more  meaning  we  insist 
upon  putting  into  a  name  the  fewer  will  be  the  objects  to 
which  that  name  will  be  appropriate:  the  less  the  meaning 
contained,  the  wider  will  be  the  range  of  application  of  the 
name. 

It  need  hardly  be  insisted  on  that  any  such  strict  relation  as 
that  which  the  mathematician  understands  by  the  term  'inverse 
vstfiation '  is  out  of  the  question  here.  If  we  double  the  mean- 
ing,—so  far  as  this  expression  is  intelligible,— we  certainly  do 
Dot  halve  the  extent  or  the  number  of  objects  covered  by  the 
nwne.  The  utmost  we  can  say  is  that,  as  a  rule,  the  more  the 
connotation  the  less  the  denotation,  and  conversely.  But  even 
this  statement  is  only  true  with  exceptions.  Assuming  that 
the  denotation  is  to  be  in  any  way  actual,  and  not  merely  poten- 
tial or  conceivable, — we  shall  proceed  presently  to  draw  out 
more  fully  the  significance  of  this  condition, — the  two  elements 
will  not  by  any  means  vary  uniformly  and  continuously  together. 
The  attributes  of  things  as  found  in  nature  have  a  habit  of 
adhering  in  groups,  in  the  sense  that  the  whole  group  is  present 
or  absent  together.  It  is  upon  this  fact  that  the  main 
significance  of  what  is  called  a  Natural  System  of  Classification 
depends,  for  by  securing  one  such  attribute  we  indirectly  secure 
a  number  of  others  also.  Thus,  the  properties  indicated  by  the 
^*nns  *  exogenous '  and  *  dicotyledonous ',  though  distinct  are 
always  found    to   be  associated,   so   that  the  predication    of 
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either  of  them  necessarily  involves  the  applicability  of  the  other. 
Accordingly  the  predication  of  both  together  does  not  narrow 
the  application  of  the  term  more  than  the  predication  of  one 
only  would.  Hamilton  used  to  exhibit  to  his  class,  by  way  of 
illustration  of  the  mutual  relation  of  the  connotation  and  deno- 
tation, a  cone  with  its  vertex  upwards.  Like  all  his  appeals  to 
mathematical  conceptions  or  illustrations  this  is  misleading.  In 
a  cone  the  two  elements,  namely  the  height  fix>m  the  base  and 
the  breadth  of  the  section,  vary  continuously:  what  he  had 
better  have  chosen  was  a  figure  in  which,  instead  of  a  continu- 
ous slope  from  bottom  to  top,  there  was  a  succession  of  steps 
each  leading  by  a  slope  to  the  next,  so  that  the  variation  of  the 
two  elements  should  be  discontinuoua 

This  suggestion  however  raises  a  point  which  deserves 
enquiry.  If  you  diminish  the  width  of  the  section  of  the  cone 
sufficiently,  by  cutting  it  higher,  you  at  last  reach  a  ms^he- 
matical  point.  By  analogy,  if  you  keep  on  adding  fresh  deter- 
mining attributes  do  you  limit  the  application  of  the  term 
down  to  an  individual  ?  That  we  can  practically  do  this,  has 
been  already  admitted;  in  fact  this  course  is  sometimes  adopted 
when  we  want  to  indicate  an  individual  without  calling  him  by 
his  proper  name.  It  was  however  insisted  on  at  the  time  that 
such  limitation  to  an  individual  is  precarious ;  it  depends  upon 
implied  conditions  of  time  and  place :  no  combination  of  gene- 
ral names  can  ever  yield  anything  but  what  is  still  strictly 
a  general  name,  though  we  may  happen  to  know  that  here  and 
now  we  may  safely  employ  it  to  designate  some  particular 
individual.  The  only  way  of  correctly  designating  such  names 
is  to  describe  them  as  connotative  names  which  are  practically 
singular,  that  is,  singular  under  existing  circumstances.  To 
confound  them  with  those  truly  singular  terms  known  as  Proper 
names  would  be  a  great  error. 

(2)  We  must  next  say  something  about  the  Tiature  of  these 
two  aspects  of  a  term:  What  kind  of  things  are  they  ?  To  what 
order  of  existences  do  they  belong?  The  statement  that 
they  vary  inversely  with  each  other  might  suggest  some  sort 
of  homogeneity  between  them,  which  is  far  from  being  the 
case. 

The  nature  of  the  Denotation  is  plain  enough  logically.  It 
simply  comprises  the  objects  themselves  to  which  the  name  is 
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applied.  The  reality  of  these  objects  must  always  be  presumed, 
but  the  nature  of  this  reality, — as  sJready  fully  explained, — will 
vary  aocording  to  the  subject-matter  with  which  we  are  dealing. 
The  denotation  of  'horse'  comprises  all  the  animals  which  go  by 
that  name.  The  denotation  of  'ellipse'  comprises  all  the  curves 
which  the  mathematician  can  conceive  answering  to  the  law  of 
such  curves ;  that  is,  the  range  in  this  case  is  only  limited  by 
our  powers  of  conception.  The  denotation  of  such  a  term  as 
'  Griflfin'  is  open  to  some  diflBculty :  but,  in  accordance  with  the 
principle  of  interpretation  laid  down  in  a  former  chapter, 
I  should  say  that  we  must  seek  the  beast  and  its  denotation 
in  their  appropriate  home,  that  is,  in  the  tales  of  the  poets  and 
on  the  seals  and  coats  of  arms  recognized  by  the  heralds.  The 
principle  of  selection  in  all  these  cases  ought  to  be  easy 
enough,  however  difficult  it  may  practically  be  to  carry  it  out. 
The  rule  should  be  simply  this :  in  order  to  ascertain  the  denota- 
tion of  a  name,  summon  up  from  the  realms  of  b/it  or  of  fiction, 
from  the  actual  or  the  conceivable,  as  the  case  may  be,  whatever 
answers  to  the  name ;  that  is,  whatever  when  pointed  out  to  us 
we  should  admit  to  be  marked  by  the  name. 

The  connotation,  on  the  other  hand, — unlike  the  denotation 
which  is  real, — is  notional ;  or  rather  it  involves  this  character- 
istic in  a  much  higher  degree  than  the  denotation  does.  It  is 
something  conceived  in  the  mind,  and  only  realized  by  abstrac- 
tion. The  best  summary  account  is  that  the  connotation 
comprises  the  attributes  marked  by  the  name.  Thus,  to  take 
a  stock  old  example,  '  man '  denotes  all  the  individual  objects 
which  we  will  call  by  that  name :  it  connotes  the  attributes  of 
animality  and  rationality.  These  attributes  are  not  things 
which  we  can  point  to,  and  group  and  separate  at  pleasure,  but 
they  are  creations  of  the  comparative  faculty.  They  are  points 
of  agreement  amongst  the  material  objects  which  we  detect  by 
comparison,  and  retain  by  aid  of  the  abstract  names  which  we 
use  for  them.  Whatever  sjmonyms  we  employ  to  signify  them, 
— qualities  or  attributes  of  things,  points  of  agreement,  or  what 
not, — they  represent  the  subjective  side  of  Logic.  The  denota- 
tion we  may  be  said  to  find ;  the  connotation  we  must  be  said 
to  make. 

(3)  The  next  point  to  enquire  into  is  the  relation  of  these 
two  aspects  of  our  terms  to  each  other  in  respect  of  their 
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{»iority :  tiiat  is,  which  of  the  two  must  be  considered  rigfatfiillj 
to  take  the  lead  and  thus  to  determine  the  other  ? 

This  question  is  one  which  would  probably  not  have  oc- 
curred to  the  older  logicians ;  or,  if  it  had  been  noticed,  would 
have  been  regarded  in  a  way  very  different  fix>m  that  which  we 
now  adopt.  With  them,  the  connotation  (under  whatever  names 
they  indicate  this  quality)  was  iar  the  most  important  and  easily 
determined;  the  denotation  interested  them  comparatively  little. 
We  shall  have  plenty  of  illustrations  of  this  from  time  to  time ; 
but  it  will  be  sufficient  here  to  note  the  confidence  with  which 
definitions  of  terms  were  offered,  and  the  unanimity  with  which 
they  were  generally  accepted.  This  is  very  much  what  we  might 
have  expected  on  the  part  of  those  whose  knowledge  of  the  fiicts 
of  external  nature  was  comparatively  slight,  and  whose  love  of 
consistency  was  great. 

It  must  be  admitted  that  to  a  considerable  extent  they  were 
correct  in  their  view.  The  connotation  is  by  strict  logical  right 
the  primary  and  determining  element.  For  let  this  be  definitely 
assigned,  and  the  denotation  becomes  at  once, — so  far  as  our 
powers  of  observation  permit,  and  with  due  assumptions  as  to 
the  field  over  which  our  enquiry  is  to  be  considered  to  extend, 
— capable  of  determination.  But  the  converse  does  not  hold 
good.  Assign  a  denotation,  and  there  is  no  corresponding 
necessity  in  determining  the  connotation.  Of  course  when  we 
have  a  group  of  objects  set  before  us,  we  can  proceed  to 
ascertain  what  attributes  these  objects  possess  in  common  ;  but 
this,  as  we  shall  presently  see,  is  a  very  different  matter  6rom 
determining  the  true  connotation  of  the  name  which  is  to 
denote  that  group.  No  mere  inspection  of  a  group  of  objects 
can  enable  us  with  confidence  to  assert  what  was  the  principle 
in  accordance  with  which  they  were  selected. 

In  practice,  as  we  shall  find  when  we  come  to  the  considera- 
tion of  Definition,  and  especially  of  Scientific  Definition  as 
distinguished  from  that  which  finds  a  place  in  Formal  Logic, 
these  two  qualities  or  aspects  of  a  term  are  employed  mutually 
to  determine  each  other.  It  is  one  more  instance  of  that 
alternate  *  give  and  take  '  by  which  our  knowledge  is  in  almost 
every  direction  progressively  built  up.  We  must  always  be 
prepared  to  modify  the  connotation  of  a  term,  as  it  has  been 
hitherto  currently  accepted,  in  order  to  enable  it  with  more 
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propriety  to  include  objects  which  popular  usage  regards  as 
belooging  to  the  same  class;  or  even  to  make  from  time  to 
lime  alterations  wide  enough  to  enable  it  to  include  objects 
which  are  allied  with  those  already  included.  On  the  other 
hand,  it  is  obvious  that  we  must  always  be  ready  to  revise  the 
commonly  accepted  denotation,  in  the  way  of  accepting  or 
rejecting  such  and  such  a  claimant,  in  accordance  with  the 
current  connotation.  In  fact  we  demand  a  certain  amount  of 
mutual  concession  on  each  side,  in  order  to  have  as  little  and  as 
gradual  disturbance  of  meaning  and  of  application  as  possible, 
with  due  preservation  of  consistency.  , 

(4)  The  next  point  for  discussion  concerns  the  range  or 
limits  of  these  two  elements,  the  denotation  and  connotation. 
We  will  take  them  separately,  beginning  with  the  former. 

As  regards  the  Denotation  the  principal  speculative  diffi- 
culty in  this  respect  is  one  which  has  already  confronted  us ; 
and  which,  in  a  science  like  Logic,  which  deals  with  questions 
of  truth  and  falsehood  under  their  most  general  aspect,  cannot 
but  confront  us  repeatedly.  The  moment  we  begin  to  answer 
questions  as  to  what  range  is  included  in  the  denotation,  we 
are  in  fiict  called  to  put  an  interpretation  upon  *  reality '  and 
'existence',  and  this  is  an  interpretation,  as  we  have  already 
seen,  which  must  be  regarded  as  susceptible  of  considerable 
latitude. 

We  will  begin  with  an  extreme  case  in  one  direction,  namely 
with  objects  whose  esse  is  concipi;  for  instan6e  with  mathe- 
matical figures  or  formulae  which  need  not  have  any  other  kind 
of  existence  than  that  of  being  pictured  or  thought.  Here  it 
seems  to  me  that  the  denotation,  if  we  are  to  speak  of  such,  is 
potential  only,  and  must  be  held  to  embrace  every  ellipse,  say, 
which  ever  has  been  or  will  be  imagined.  For  any  such  figure 
will  answer  every  purpose  which  can  be  demanded  of  it  in  the 
way  of  furnishing  a  starting-point  from  which  to  deduce  the 
properties  of  the  curve.  The  statement  that  ellipses  were 
present  to  the  mind  of  Euclid  but  not  to  that  of  Thales,  is 
pp^umably  verifiable  by  evidence,  just  as  is  the  statement 
that  there  were  crocodiles  in  Egypt  but  none  in  Greece.  The 
figures  which  any  ancient  geometer  may  have  pictured  to  him- 
self are  as  much  a  part  of  the  denotation,  that  is,  are  as  true 
and  real  ellipses,  as  any  which  I  may  draw  on  the  paper  before 
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me.  This,  I  take  it,  is  the  only  answer  we  can  give  if  we  are 
driven  to  apply  this  character  of  denotation  to  such  entities 
as  these.  Such  an  application  seems  however  decidedly  &r 
fetched.  The  conception  of  Denotation  becomes  appropriate 
only  when  we  are  concerned  with  objects  whose  existence  is 
limited  in  some  material  way.  When,  as  in  the  case  before  us, 
we  are  dealing  with  mere  notions  or  images,  and  their  con- 
ceivable relations,  there  seems  no  valid  ground  for  introducing 
such  a  technical  term  at  all.  Consequently  the  whole  doctrine 
of  Denotation  seems  a  mere  excrescence  in  the  systems  of 
logicians  who,  like  Hamilton  and  Mansel,  make  logical  existence 
for  the  most  part  a  matter  merely  of  conceivability. 

Now  turn  to  the  opposite  extreme,  by  considering  the  case 
of  things  whose  obvious  business  it  is  to  be  real  rather  than 
notional.  Take,  for  instance,  some  creature  which  never  having 
played  a  part  in  fiction  or  iable  may  be  considered  to  belong  to 
the  province  of  the  zoologist  and  natural  historian.  If  the 
creature  is  still  to  be  found  anywhere  we  may  say  that  its 
denotation,  unless  otherwise  stated  or  implied,  may  be  held  just 
to  comprise  all  living  specimens.  If  it  is  now  extinct,  like 
the  Dodo  or  Moa,  a  perplexity  arises  which  has  never  been 
judicially  decided.  Perhaps  it  is  best  to  introduce  a  reference 
to  the  element  of  time,  and  to  say  that  it  has  now  no  denota- 
tion, or  that  its  denotation  is  no  longer  represented  amongst 
living  things. 

As  regards  those  existent  classes  of  animals  which  have,  so 
to  say,  a  literary  as  well  as  a  physical  life,  further  perplexities 
may  easily  be  stirred  up.  For  instance,  are  the  foxes  of  i£sop 
a  part  of  the  denotation  of  that  word  ?  Do  Rosinante  and 
Bucephalus  take  a  place  amongst  the  examples  of  the  horse  / 
The  only  answer  we  can  give  is  one  which  has  been  given 
already  to  analogous  enquiries,  namely  that  we  must  take  into 
account  both  the  speaker  and  the  context.  A  writer  on 
Romance  or  early  art  who  should  maintain  that  all  horses 
belonging  to  knights  were  well-groomed  might  fairly  be  opposed 
by  the  instance  of  Rosinante ;  but  a  zoologist  who  wished  to 
know  whether  wolves  and  foxes  can  pair  would  not  serve  his 
cause  by  appealing  to  Reineke  Fuchs. 

The  case  of  things  which  are  now  notoriously  fictitious 
affords  some  interest  from  the  side  lights  which  are  cast  upon 
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the  historic  coarse  of  experience  and  belief.  Such  things  as 
diagoDs  and  griffins  are  not  meant  to  be  conceived  at  will,  like 
geonietncal  figures  which  owe  their  reality  to  our  powers  of 
intuition ;  nor  are  they  meant  to  be  tested  by  current  ex- 
perience, like  the  data  of  Zoology.  The  fact  is  that  being  'sur- 
vivals' they  will  not  fit  in  with  our  modem  technical  phrase- 
olc^y.  No  doubt  to  the  medieval  logician  the  dragon  was  as 
real  as  is  the  walrus  to  most  of  us.  Had  he  been  sent  to  go  and 
seek  one  he  would  have  started  for  the  wilder  mountcdns  with 
much  the  same  expectations  as  a  Russian  peasant  in  search  of 
a  bear  or  wolf  He  could  see  pictures  of  them :  he  had  spoken 
to  many  who  claimed  to  have  seen  them :  nay,  corresponding 
to  the  tusks  of  the  walrus,  were  there  not  material  relics^  of 
dragons  to  be  inspected  in  the  museums  ?  Entities  once 
believed  in  die  hard :  for  ages  after  they  have  been  dispelled 
fiiom  scientific  works  they  linger  in  popular  belief:  and  for  ages 
longer,  if  not  for  ever,  they  will  survive  in  the  regions  of  fiction, 
heraldry  and  romance.  But  they  fit  in  badly  with  our 
technical  phraseology.  The  best  answer  we  can  offer  in  respect 
of  the  things  which  we  now  take  to  be  fictitious,  is  that,  in 
order  to  find  their  denotation  we  must  just  go  to  the  romances, 
the  accounts  of  early  travellers,  the  classic  poets,  illustrated 
copies  of  old  works,  and  such  like  authorities.  The  sum-total 
of  such  references  as  these  may  be  regarded  as  constituting 
what  "  experience "  offers  in  this  line,  and  as  therefore  com- 
prising the  denotation  of  the  term. 

The  reader  must  be  careful  not  to  confoimd  the  Denota- 
tion with  what  is  sometimes  called  the  Universe  of  Discourse. 
This  latter  term  was  introduced  by  De  Morgan  (Formal  Logic, 
p.  55)  but  like  some  other  supposed  modem  introductions  the 
distinction  implied  by  it  had  not  escaped  the  acuteness  of  the 
early  logicians^  What  the  phrase  is  meant  to  indicate  is, 
not  the  whole  range  of  objects  to  which  a  general  term  can  be 
correctly  applied, — thie  is  the  denotation, — but  merely  the 
restricted  range  to  which  the  speaker  at  the  time  being  intends 

^  Aceording  to  Sir  L.  Stephen  {Playground  of  Europe^  p.  65)  the  remaiDS 
of  one  were  fveaerved  in  the  mosenm  at  Lucerne.  They  had  probablj  been 
foond  in  the  neighbourhood  of  Mount  Pilatns. 

*  Mneh  discossion  on  this  snbject  will  be  found  in  some  of  the  old  treatises 
imder  the  head  of  SuppoHtid, 
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his  remariia  to  apply.  It  is  obvious  that  we  often  use  general 
language  when  we  have  no  intention  that  it  should  be  taken  in 
its  full  generality.  The  conditions  and  limitations  may  be  of 
various  kinds :  of  time,  place,  circumstance,  and  so  forth,  but 
they  generally  exist  to  some  extent  and  are  fully  recognized 
in  practice.  That  this  should  be  so  is  clearly  a  departure 
fix)m  stringent  accuracy,  and  we  try  to  avoid  it  in  our 
scientific  communications.  But  popular  language  is  highly 
impatient  of  the  explicit  introduction  of  limitations  whenever 
they  can  be  safely  taken  for  granted.  Accordingly  it  prefers  to 
make  its  statements  broadly  and  in  the  fewest  words,  only  in- 
serting such  qualifications  as  would  not  certainly  be  supplied 
by  the  hearer. 

To  this  narrow  conventional  denotation  of  our  terms  the 
name  of  Universe  of  Discourse  has  been  given.  Its  consideration 
does  not  strictly  belong  to  the  province  of  Formal  Logic,  and 
but  for  the  convenience  of  explaining  the  distinction  here  in 
connection  with  Denotation,  the  topic  might  more  appropriately 
have  found  its  place  amongst  the  Prolegomena  of  our  science. 
We  might,  for  instance,  have  inserted,  amongst  the  assumptions 
of  Logic,  the  claim  that  the  speaker  and  hearer  should  be  in 
agreement,  not  only  as  to  the  meaning  of  the  words  they  use, 
but  also  as  to  the  conventional  limitations  under  which  they 
apply  them  in  the  circumstances  of  the  case. 

(5)  We  now  turn  to  a  similarly  detailed  consideration  of  the 
nature  and  limits  of  the  connotation  of  our  terms.  We  may 
begin  with  la)dng  it  down,  as  already  suggested,  that  the  con- 
notation consists  of  the  sum-total  of  the  attributes  genenUly 
recognized  to  be  implied  by  the  name.  But  this  statement 
opens  the  door  at  once  to  a  number  of  objections  and  queries. 
As  a  £Bkct,  do  any  two  persons  really  mean  the  same  thing 
exactly  by  the  words  they  use  ?  Does  even  the  same  person  at 
different  times  ?  Such  objections  have  some  force  unquestion- 
ably, but  they  come  a  little  late  here ;  for  they  might  clearly 
be  raised,  not  against  the  consistency  of  Logic  only  but  equally 
against  that  of  any  other  science  which  deals  with  language. 
It  may  just  be  remarked  that  the  first  step  in  the  way  of  the 
requisite  admission  must  already  have  been  made  by  the  objector 
himself;  for  no  one  can  even  raise  a  difficulty  verbally  without 
presupposing  that  every  significant  word  means  the  same  to  him- 
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self  that  it  does  to  his  hearer.  Common  intercooTBe  can  doubt- 
less be  carried  on  with  but  a  slight  consensus  of  this  kind, — ^it 
is  in  &ci  itself  the  process  by  which  our  notions  are  formed  and 
rectified, — ^but  a  science  such  as  Logic  must  presuppose  more 
than  thia  Hie  reader  may  remember  that  it  was  in  order  to 
anticipate  the  detidled  introduction  of  difficulties  such  as  these 
that  we  laid  down  as  a  formal  postulate  the  common  acceptation 
and  interpretation  of  language. 

As  regards  then  the  "  meaning ''  of  a  general  term,  it  seems 
that  three  distinct  views  have  been  adopted. 

(i)  What  appears  to  be  decidedly  the  soundest  and  most 
workable  account  is  to  lay  it  down  that  the  Connotation  consists 
of  those  attributes  which  are  geuerally  recognized  by  careful 
speakers  and  thinkers  as  being  implied  by  die  name.  There 
are.  it  is  needless  to  say,  difficulties  in  such  an  account.  We 
may  be  asked,  who  the  careful  speakers  are  and  how  they  are 
to  be  identified  ?  We  can  only  reply  that  the  difficulty  must 
be  surmounted  here  as  it  is  elsewhere,  not  only  in  sciences 
which  deal  with  language  directly,  such  as  Grammar  and 
Rhetoric,  but  wherever  matters  of  taste  and  judgment  are 
involved-  We  must  take  it  for  granted  that  we  have  somehow 
a  capacity  of  selecting  between  the  models  to  copy  and  those  to 
avoid.  Then  again,  in  deciding  what  is  signified  by  "impli- 
cation" and  how  this  is  to  be  distinguished  from  mere  suggestion, 
we  find  the  line  hard  to  trace.  This  question  will  turn  up 
again  presently,  when  we  come  to  touch  upon  the  historic 
aspect  of  some  of  our  terms.  At  present  it  will  suffice  to  say 
that,  whatever  may  be  the  difficulty  of  decision  in  particular 
eases,  we  must  insist  that  there  is  a  real  distinction  between 
im]^cation  and  suggestion;  between  being  actually  misin- 
formed and  merely  misled ;  between  a  really  incorrect  use  of  a 
word,  and  one  which  is  only  awkward  and  misleading.  We 
postulate  that  this  distinction  can  be  recognized  and  applied ; 
and  we  are  quite  prepared  to  admit  that,  to  the  extent  to 
which  this  postulate  is  departed  firom  in  current  thought,  to 
that  same  extent  does  Logic  become  a  hypothetical  or  abstract 
science  as  distinguished  firom  a  concrete  or  applied  one.  On 
no  other  supposition  does  it  seem  possible  to  treat  Logic 
scientifically  and  yet  to  make  it  of  practical  use. 

We  shall  better  see  the  drift  of  the  definition  here  suggested 
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by  comparing  it  with  two  other  accounts,  each  of  which  is 
extreme  in  its  own  direction. 

(ii)  There  is,  for  instance,  a  view  which  has  been  proposed 
in  order  to  avoid  the  difficulties  indicated  just  above.  On  this 
view  a  more  objective, — that  is,  less  conventional, — account  of 
the  matter  is  given,  by  regarding  the  connotation  as  comprising 
the  sum-total  of  the  attributes  which  are  possessed  in  common 
by  all  the  objects  denoted  by  the  name.  Such  a  group  of  attri- 
butes is  regarded  as  something  stssigned  for  us  by  nature,  and 
therefore  free  from  the  caprices  of  language  and  the  looseness  of 
popular  usage.  The  difficulties  however  to  which  such  an 
account  exposes  us  far  outweigh  any  which  it  enables  us  to 
escape. 

In  the  first  place :  such  an  arrangement  inverts  the  natural 
order  of  precedence.  We  are  supposed  to  recognize  the  set  of 
attributes  possessed  in  common  by  all  the  objects  in  a  certain 
group  or  class.  But  what  objects,  and  what  group  ?  The  only 
available  way  of  determining  a  class  of  things,  especially  when 
it  is  a  class  of  potentially  indefinite  range  such  as  those  corre- 
sponding to  most  of  our  general  names,  is  to  begin  with  the 
attributes,  assigning  those  in  accordance  with  which  the  class 
is  to  be  selected.  That  is,  the  connotation  must  theoreticaUy 
come  first,  and  serve  to  determine  the  denotation.  We  cannot 
rationally  begin  with  a  class  taken,  so  to  say,  at  random  or  by 
mere  caprice,  and  then  set  about  investigating  what  attributes 
its  component  members  possess  in  common. 

Again ;  we  shall  find  ourselves  led  on  further  than  we  may 
wish  to  go.  There  are  many  recondite  attributes,  in  various 
substances  and  organised  beings,  which  have  but  recently  be- 
come known :  there  are  others  which  are  now  only  known  to 
one  or  two  of  the  foremost  discoverers.  Are  we  to  admit  such 
properties  as  these,  of  which  perhaps  not  one  man  in  a  million 
has  ever  heard,  to  be  part  of  the  connotation  of  the  term  ?  If 
so,  we  must  either  divorce  the  connotation  from  the  *  meaning ', 
or  we  must  maintain  that  the  meaning  of  the  terms  we  employ 
comprises  a  number  of  attributes  of  which  we  never  heard. 
Remember  that,  in  determining  the  Connotation,  we  are,  by 
general  consent,  determining  the  Definition;  and  that  the 
definition  has  alwajns  been  popularly  regarded  as  comprising 
well-known  attributes  of  the  things  defined.     I  should  have 
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regarded  the  view  in  question  as  a  reduction  to  absurdity  if  it 
could  not  claim  the  high  support  of  Prof  Bain.  He  accepts 
the  conclusion,  going  even  to  the  length  of  admitting  that  the 
moment  a  chemist,  say,  has  discovered  some  new  property  of  a 
substance, — ^such  as  combustibility  in  a  diamond, — anyone  who 
predicates  that  property  of  a  substance  is  merely  uttering  a  *  verbal 
proposition  *,  because  he  is  repeating  only  what  is  now  comprised 
in  the  connotation. 

Again ;  on  this  view  we  are  naturally  driven  by  consistency 
to  another  conclusion  which  seems  to  verge  on  the  absurd.  We 
refer  here  to  the  case  of  Proper  names.  If  the  Connotation  is 
understood  to  comprise  all  that  is  common  to  the  whole  class, — 
that  is,  every  attribute  which  is  present  there  whether  the  bulk 
of  speakers  have  ever  observed  it  or  not, — it  will  naturally  follow 
that  the  narrower  the  class  the  larger  will  be  the  number,  not 
merely  of  common  attributes,  but  also  of  those  which  are  conno- 
tative  or  defining  attributes ;  since  these  two  groups  have  now 
been  identified  with  each  other.  Carry  out  the  process  to  the 
end  of  the  scale,  where  the  class  becomes  a  minimum  by 
consisting  of  but  one  individual,  and  what  do  we  find  ?  The 
number  of  attributes  possessed  by  him  may  be  considered 
infinite:  therefore,  on  the  principle  of  including  all  that 
exist  in  common  throughout  the  class,  we  ought  to  admit 
that  in  this  limiting  case  every  attribute  of  the  individual 
is  a  part  of  his  connotation,  that  is,  of  the  meaning  of  his 
name,  though  the  overwhelming  majority  of  them  must,  fi*om 
die  nature  of  the  case,  be  known  only  to  the  individual  himself. 
This  one  would  have  thought  was  a  reduction  to  absurdity,  but 
it  has  been  adopted  and  defended  by  Jevons  ^  with  the  distinct 
assertion  that  singular  or  proper  names  so  far  fix)m  being  desti- 
tute of  connotation  "exceed  all  other  terms  in  that  kind  of 
meaning".  That  one  class  of  singular  names  may  have  a 
maximum  of  connotation  is  doubtless  true,  namely  the  class 
which  we  have  already  described  as  being  built  up  of  a  number 
of  significant  general  names.  But  even  here  the  number  of 
implied  attributes  is  merely  the  finite  total  of  what  are  given 
by  the  summation  of  the  connoted  attributes  of  the  component 
group  of  names.     The  view  in  question  entirely  misapprehends. 

^  Prinoiples  of  Science,  p.  27. 
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the  nature  of  the  Proper  name.  The  express  fiincticm  of  such  a 
name  when  it  is  understood, — as  it  almost  universally  has  been, 
— as  an  unmeaning  mark  imposed  upon  an  individual  for  the 
purpose  of  distinguishing  him,  is  to  bar  any  such  confusion,  by 
drawing  a  clear  distinction  between  names  which  do,  and  those 
which  do  not,  imply  attributes. 

(iii)  There  is  another  view  which  takes  the  opposite  extreme, 
and  seeks  to  reduce  the  number  of  determining  attributes  to  the 
utmost  This  reduction  may  be  effected  in  two  slightly  different 
ways,  accordingly  as  we  confine  them  to  the  smallest  number 
which  are  sufficient  to  distinguish  the  group  of  objects  in  question 
from  others,  or  to  those  which  are  sufficient  to  yield  deductively 
all  the  attributes  commonly  reckoned  to  be  included  in  the  name. 
The  full  consideration  of  these  views  would  lead  us  into  a  dis- 
cussion of  the  nature  of  Definition,  a  subject  which  we  must 
defer  to  a  future  chapter.  At  present  it  will  be  sufficient  to 
remark  that  in  each  of  these  cases  a  very  different  design 
is  being  proposed  from  that  which  we  have  contemplated  above ; 
that,  in  fact,  such  writers  substitute,  for  the  direct  enumeration 
of  a  number  of  attributes,  certain  devices  for  most  conveniently 
distinguishing  the  objects  in  possession  of  those  attributes. 
These  may  be  very  convenient  practical  substitutes,  and  in  some 
kinds  of  definition  for  artificial  purposes  they  may  usefully 
be  employed,  but  nothing  except  a  change  in  our  general  point 
of  view  can  ever  make  them  any  part  of  the  meaning  of  the 
term. 

We  have  several  times  incidentally  introduced  the  distinc- 
tion between '  implication '  and  mere  *  suggestion ',  claiming  that 
what  falls  under  the  former  head  is,  and  what  fitlls  under  the 
latter  need  not  be,  part  of  the  meaning  of  a  term.  It  may  be 
desirable  to  clear  up  this  distinction  a  little  more  fiilly. 

It  must  be  frankly  admitted  that  we  shall  find  it  no  easy 
task  to  draw  the  line.  By  way  of  indicating  whereabouts  such 
a  line  may  lie  take  the  following  example :  I  find  in  a  parish 
register  an  entry  of  the  burial  of  "  John  Thistlethwaite  Barker, 
farrier  " :  what  sort  of  information  can  we  extract  from  this  bare 
designation?  The  answer  would  be  that  we  know  certainly 
.  that  his  business  was  to  shoe  horses :  we  know  vrith  a  certainty 
which  does  not  feel  to  us  to  be  less  that  he  was  of  the  male 
sex:  we  feel  sure  that  his  father's  name  was  Barker:  and  we 
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feel  a  presamptdon  that  he  had  some  relation  of  the  name  of 
Thistlethwaita  I  am  inclined  to  think  that  the  partition  line 
between  implication  and  suggestion  must  be  drawn  between 
the  first  two  of  these.  The  former  seems  to  involve  a  matter 
of  right  and  wrong,  the  others  involve  at  most  a  violent 
presumption. 

Much  is  to  be  learnt  by  a  study  of  the  way  in  which  names 
are  imposed,  and  of  the  way  in  which  they  are  apt  to  acquire  a 
meaning.  That  even  proper  names  do  sometimes  acquire  a 
meaning  is  certain,  for  we  may  hear  it  said  of  such  and  such 
a  person  of  that  name  that  "he  is  a  regular  Robinson '\  and  so 
forth.  When  we  come  to  look  into  the  matter  the  fact  is  found 
to  be  that  so  inevitably  do  associations  spring  up  upon  per- 
sistent or  even  frequent  repetition  of  any  characteristic,  and  so 
readily  do  associations  ripen  into  implications,  that  the  question 
ought  rather  to  be  framed  thus.  Why  do  proper  names  not  mean 
an3rthing  ?  How  is  it  that  they  can  continue  to  retain  their 
character  of  being  mere  unmeaning  marks  ?  The  only  answer 
that  can  be  offered  is  that  under  ordinary  circumstances  an 
individual  presents  himself  under  such  a  great  variety  of 
sspects  that  no  one  of  these  has  time  to  get  the  upper  hand. 
The  many  changes  of  mood  and  behaviour  in  the  same  man, 
and  the  many  men  going  by  the  same  name,  hinder  any  such 
lengthened  contact  as  will  result  in  adhesion.  But  directly  a 
man  begins  to  present  himself  preponderatingly  under  some 
one  aspect,  or  a  &mily  begins  from  one  generation  to  another 
to  display  some  fixed  characteristic,  we  find  the  usual  influences 
of  association  at  work ;  and  from  association  to  implication  the 
step  is  a  short  one.  Thus  we  speak  of  a  Nero,  a  Judas,  of 
Csesarism,  of  out-Heroding  Herod,  and  so  forth.  The  true 
logical  proper  name  stands,  in  fact,  upon  a  very  insecure 
footing,  and  requires  constant  and  peculiar  influences  to  pre- 
vent it  fitmi  falling  into  the  rank  of  ordinary  general  names. 
But  we  must  be  none  the  less  careful  to  retain  in  our  minds 
an  ideal  of  what  such  a  name  should  be. 

When  we  look  into  the  matter  historically  we  find  the  same 
&cts  forced  upon  our  notice.  It  is  however  absolutely  necessary 
that  we  should  distinguish  between  the  Connotation  and  the 
Etymology  of  any  term.  With  the  latter  the  logician  has 
nothing  to  do.     With  him,  for  example,  the  name  Brentford  no 
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more  implies  a  ford  through  the  Brent  than  does  Wednesday 
imply  a  portion  of  time  which  is  somehow  consecrated  to,  or 
named  after,  Woden.  Whatever  meaning  such  names  once 
possessed  has  long  since  faded  away,  and  in  their  current  use 
they  possess  nothing  but  denotation. 

It  is  no  part  of  our  business  here  to  examine  into  the 
historic  origin  of  proper  names,  but  as  the  enquiry  lies  so  close 
to  our  path  a  very  brief  notice  must  be  devoted  to  this  most 
interesting  and  suggestive  topic.  It  appears  then,  so  fer  back 
as  we  can  trace  our  steps, — we  must  keep  quite  free  fitjm 
implying  that  this  was  really  the  first  phase  of  human  thought 
upon  such  matters, — that  almost  every  name  was  once  in  some 
way  descriptive ;  and  that  the  disposition  to  impose  names  for 
the  mere  purpose  of  reference  and  identification  is  altogether 
a  modem  acquisition.  To  a  primitive  people  this  kind  of 
arbitrary  invention  seems  never  to  occur,  and  if  it  could  occur 
to  them  it  would  probably  seem  a  waste  of  good  words.  Even 
later,  when  one  class  of  originally  significant  names  has  become 
unmeaning, — i.e.  Christian  names, — we  may  still  observe  that 
they  were  commonly  helped  out,  in  order  to  distinguish  them 
better  fix)m  each  other,  by  descriptive  attributes, — Le.  sur- 
names ; — ^and  that  it  is  only  after  a  further  lapse  of  time  that 
these  latter  in  turn  take  their  place  amongst  the  true  proper 
names  of  the  logician.  There  was  a  time  when  'Isaac  Thatcher* 
consisted  of  a  proper  name  diflferentiated  by  a  descriptive 
common  name,  just  as  there  was  a  still  earlier  time  when 
'Isaac'  itself,  having  a  distinct  and  deliberate  significance, 
might  almost  be  termed  a  descriptive  common  name.  At  the 
present  time  both  elements  stand  on  the  same  footing  as 
proper  names.  But  the  experience  of  every  school,  workshop, 
and  regiment,  shows  how  naturally  we  select  some  descriptive 
or  connotative  term  to  aid  in  determining  an  individual, 
especially  when  his  proper  name  by  itself  is  not  sufficient  for 
the  purpose  of  identification. 

If  it  be  asked,  where  then  are  we  to  look  for  instances  of 
names  which  have  from  their  first  imposition  rigidly  satisfied 
the  logician's  requirement  of  being  mere  arbitrary  marks  im- 
posed upon  an  object  ?  We  can  only  reply  that  such  are  hardly 
to  be  found  except  where  civilized  and  mature  persons  are  con- 
cerned with  numbers  of  objects  which  it  is  important  for  them 
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to  distingiiish,  and  to  which  they  have  frequent  occasion  to 
refer.  Truly  typical  instances  are  to  be  found  in  the  names  of 
race-horses,  ships,  and,  for  the  most  part,  in  those  of  newly  built 
houses  and  street&  To  these  might  be  added  the  numbers  by 
which  convicts  are  distinguished,  provided  this  is  how  they  are 
commonly  referred  to  in  the  prison,  and  that  no  indication  of 
their  order  of  conviction  is  thus  conveyed.  Various  other 
analogous  instances  might  be  found  which  should  satisfy  the 
logician's  requirements. 

IV.  Concrete  and  Abstract  Terms :  The  next  distinction 
which  we  have  to  notice  amongst  our  terms  is  that  between 
concrete  and  abstract.  As  these  terms  are  commonly  defined 
in  the  text  books,  the  notion  seems  to  be  suggested  that  they 
are  absolute  designations,  in  the  sense  that  if  any  term  be 
proposed  to  us  by  itself  we  ought  to  be  able  at  once  to  refer 
it  to  one  or  other  of  these  classes.  We  shall,  however,  see 
reason  for  considering  them  to  be  relative,  in  the  sense  that 
we  can  at  most  say  of  two  of  them,  when  proposed  together, 
that  they  stand  to  each  other  in  the  relation  of  concrete  and 
abstract. 

The  account  commonly  given  of  the  distinction  is  that  a 
concrete  term  denotes  a  thing,  whilst  an  abstract  term  denotes 
an  attribute  of  a  thing.  But,  as  we  have  already  seen  when 
discussing  the  preliminary  postulates  of  Logic,  we  soon  find 
ourselves  launched  into  a  sea  of  perplexity  when  we  ask  what  a 
•  thing  *  is.  So  long  as  we  are  left  to  choose  our  own  ground  in 
the  selection  of  our  examples  we  can  of  course  mark  the  dis- 
tinction sharply  enough.  We  may  say,  for  instance,  that  a 
hoise  is  concrete  and  its  colour  is  abstract,  and  so  on.  But 
material  objects  of  this  well-defined  character  form  but  a  small 
part  of  our  stock  of  words  in  common  use.  A  horse  is  doubtless 
a  thing  or  object  to  almost  all  sentient  and  percipient  creatures ; 
but  can  we  say  the  same  of  what  are  to  us  such  concrete 
eotities  as  a  Parliamentary  election,  or  a  Boat  race  ?  A  good 
deal  of  analysis  and  synthesis,  of  abstraction  and  limitation, 
has  to  be  gone  through  before  these  objects  are  recognizable 
as  individualities  even  by  human  faculties;  and  the  most 
intelligent  of  animals  would  fail  to  make  anything  of  them. 
By  successive  processes  of  this  kind  we  may  obtain  higher  and 
higher   abstractions,  each    of   which   may  be    considered,  by 
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comparison  with  those  from  which  it  *was  derived,  as  being 
abstract ;  and,  in  turn,  when  compared  with  those  derived  from 
it  may  be  considered  concrete.  *  Party  spirit '  might  be  reckcHied 
an  abstract  quality  of  a  political  party ; — which  is  itself  by  no 
means  so  concrete  an  entity  as  one  of  the  persons  composing 
that  party.  The  virulence  of  that  party  spirit  may  again  be 
reckoned  as  an  attribute  derived  from  the  spirit  itself,  and  so 
on.  The  fact  is  that  hardly  any  object,  as  objects  are  dis- 
tinguished by  us,  can  be  selected,  which  is  not  to  some  extent  a 
product  of  our  powers  of  abstraction,  and  the  more  or  less  of 
this  faculty  called  into  play  in  any  particular  case  hardly 
warrants  us  in  labelling  the  instances  respectively  with  such 
distinct  designations. 

Regarded  as  a  purely  logical  distinction,  therefore,  the  one 
now  before  us  does  not  seem  to  be  of  great  value.  There 
are  however  certain  aspects  of  the  question, — ^grammatical 
and  psychological  rather  than  strictly  logical, — which  are  best 
noticed  in  the  present  connection. 

(1)  As  regards  the  judgment  of  the  grammarians  on  this 
matter,  I  apprehend  that  they  make  the  distinction  turn  mainly 
upon  the  derivation  of  the  terms.  We  very  often  find  pairs  of 
correlative  terms  of  which  one  is  primary  and  the  other  de- 
rivative, the  former  referring  directly  to  a  group  of  objects  and 
the  latter  to  some  quality  which  those  objects  possess  in 
common.  In  such  cases  the  distinction  between  concrete  and 
abstract  is  of  course  clearly  enough  marked:  for  instance, 
human,  humanity;  Mendly,  firiendliness ;  white,  whiteness, 
and  so  on.  The  fact  that  many  logicians, — Mill,  for  instance, 
along  with  others, — select  their  examples  from  such  as  exhibit 
also  this  grammatical  characteristic,  makes  it  difficult  to  feel 
certain  whether  they  really  regard  the  distinction  as  going 
down  deeper  than  can  be  accounted  for  by  mere  etymology. 

(2)  A  psychological  and  philological  question  of  some  in- 
terest is  involved  in  the  comparative  priority,  in  the  develop- 
ment of  human  thought  and  speech,  of  concrete  and  abstract 
terms.  The  question  is  a  very  difficult  one.  In  its  reference  to 
the  growth  of  the  individual  mind,  namely  that  of  the  child,  it 
is  complicated  by  the  fact  that  children  grow  up  under  the  all- 
powerful  influences  of  a  language  which  is  in  a  stage  of  de- 
velopment far  ahead  of  their  own.    The  constant  use  of  abstract 
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ouaes  within  their  hearing  must  greatly  &cilitate  the  prooeas 
of  grasping  the  characteristics  which  these  denote.  Broadly 
speaking  there  csax  be  little  doubt  that  the  recognition  of  con- 
crete objects  is  the  earlier.  It  is,  for  instance,  incredible  that 
'man'  should  not  be  understood,  that  is,  be  used  with  some 
d^ree  of  correctness  and  appreciation,  before  *  humanity ',  and 
even  *  black '  befcnre  '  blackness '.  But  to  this  rule  there  must 
be  many  exceptions.  Bearing  in  mind  what  exceedingly  arti- 
ficial mental  creations  many  of  our  concrete  notions  are,  it  is 
tolerably  certain  that  they  would  be  acquired  long  after  some  of 
our  simpler  abstractions.  Compare  for  instance  the  concrete 
*■  democrat '  with  the  abstract '  greenness '.  This  of  course  raises 
a  slightly  different  question,  and  in  any  case  does  not  concern 
the  growth  of  ideas  in  the  child.  But  it  seems  to  me  that 
whole  claas^  of  terms  which  refer  to  mental  qualities  must  be 
fiiBt  and  most  completely  grasped  under  their  abstract  con- 
ception. For  instance,  *envy',  which  must  be  considered  the 
abstract  corresponding  to  '  envious ',  would  surely  be  the  easier 
of  the  two  to  acquire ;  partly  because  we  are  helped  out  here 
by  a  direct  appeal  to  our  own  feelings.  But,  as  already  stated, 
the  distinction  between  the  two  classes  of  terms  seems  so 
dender,  and  in  many  cases  so  artificial  that  it  is  hardly  worth 
the  trouble  of  insisting  further  on  this  point. 

As  regards  the  comparative  priority  of  these  conceptions 
among  mankind  generally,  or  in  any  particular  race  of  men,  in 
which  cases  alone  we  can  consider  the  question  as  being  freed 
from  the  constraining  influence  of  an  already  highly  developed 
speech,  two  methods  may  be  resorted  to.  We  may  treat  the 
problem  deductively,  on  psychological  grounds;  or  we  may 
endeavour  to  decide  it  k  posteriori  from  conclusions  drawn  from 
the  study  of  language.  Anjrthing  beyond  a  passing  reference 
to  these  considerations  would  be  out  of  place  here.  It  may  just 
be  remarked  that  so  &r  as  psychology  can  guide  us  there  can 
be  little  doubt  that  if  the  clear  apprehension  of  one  precedes 
that  of  the  other,  it  is  the  concrete  which  takes  the  lead.  But 
many  exceptions  would  probably  have  to  be  made,  of  the  kind 
indicated  above,  for  the  simpler  abstractions  are  often  far  easier 
of  attainment  than  many  of  the  more  complex  and  artificially 
delected  concrete  realities.  And  in  any  case, — here  as  in  all 
other  kinds  of  mental  progress, — there  is  a  continual  process  of 
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mutual  aid  and  support.  Any  advance  in  the  one  direction 
implies  somewhat  of  an  advance  in  the  other ;  indeed  none  bat 
a  very  rudimentary  appreciation  of  the  one  quality  could  be 
secured  without  some  appeal  to  the  other. 

As  regards  the  conclusions  to  be  drawn  from  the  results  of 
Comparative  Philology,  the  main  defect  is  that  such  enquiries 
can  carry  us  such  a  very  short  way  back  in  the  history  of  man- 
kind. Max  Mtiller,  and  some  other  investigators,  consider 
indeed  that  the  question  is  answered  by  their  finding  that  the 
primitive  roots  of  speech  represent  abstract  qualitiea  For 
instance,  at  the  base  of  all  the  terms  indicating  cave,  vault  of 
heaven,  and  so  forth,  they  claim  to  find  the  abstract  root 
'hoUowness'  rather  than  any  concrete  conception  indicating 
'  a  hole  \  It  would  be  absurd  to  offer  any  criticism  of  a  theory 
held  by  such  authorities,  by  a  mere  digression  in  a  work  on 
Logic,  so  I  will  merely  repeat  that  such  enquiries  reach  a  very 
little  way  back  for  our  purposes,  since  we  do  not  thus  get 
within  ages  of  the  real  origin  of  speech. 

V.  Positive  and  Negative  Terms,  The  next  distinction  we 
have  to  consider  is  that  between  positive  and  negative  terms, 
as  they  are  often  called.  We  shall  find  it  best  to  approach 
the  distinction,  not  directly,  but  by  first  considering  what  is 
the  general  relation  of  which  this  antithesis  marks  a  particular 
case. 

(1)  We  begin  then  with  terms  which  stand  to  each  other 
in  the  mutual  relation  of  contradiction.  It  is  obvious  that 
terms  may  often  be  found  which  go  together  in  pairs,  in 
the  sense  of  their  being  mutually  exclusive  and  collectively 
exhaustive  in  their  denotation.  That  is,  neither  of  the  names 
is  applicable  to  anything  to  which  the  other  can  be  applied,  but 
between  them  they  cover  the  whole  field  of  application  whatever 
that  may  be.  There  are  two  distinct  ways  in  which  this  relation 
may  find  expression,  which  may  be  called  respectively  the 
material  and  the  formal  contradiction. 

(i)  Material  contradictories  are  those  which  are  not  con- 
structed for  the  express  purpose  of  indicating  their  mutual 
relation.  The  contradiction  can  be  detected  in  fact,  but  is  not 
implied  in  the  names.  In  the  formal  contradiction  it  is  enough 
to  understand  the  meaning  of  one  term  to  understand  that  of 
the  other;  in  the  material  contradiction  each  term  demands 
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separate  interpretation.  These  latter  are  mostly  to  be  found  in 
cases  where  each  of  the  two  classes  of  things  stands,  so  to  say, 
upon  a  footing  of  equal  right ;  that  is,  where  each  group  of  things 
presents  itself  in  so  many,  and  in  such  important  relations,  that 
it  has  acquired  an  independent  name  of  its  own.  Thus,  in 
p(^ular  phraseology,  British  and  Foreign ;  and,  in  legal  phrase- 
ology, British  and  Alien,  may  fairly  be  regarded  as  contradictories. 
Within  their  range  of  appropriate  application, — which  in  the 
latter  case  includes  persons  only,  and  in  the  former  case  is 
extended  to  produce  of  most  kinds, — the  two  pairs  of  terms 
fulfil  tolerably  well  the  conditions  of  mutual  exclusion  and 
collective  exhaustion.  The  requirements  for  the  occurrence  of 
names  of  this  description  are  of  course  rather  peculiar,  and  they 
are  therefore  by  no  means  frequent.  It  is  presupposed  that 
each  group  of  things  has  some  familiarly  recognized  attributes 
in  common,  of  a  positive  kind ;  other  than  the  mere  negation 
of  the  attributes  which  bind  together  the  members  of  the 
correlative  class  and  furnish  the  connotation  of  its  name.  In 
other  words,  whatever  is  wanted,  in  order  that  a  class  should 
be  commonly  recognized  as  such,  must  be  present  independently 
in  each  of  the  pair. 

Here  a  difficulty  meets  us.  No  pairs  of  terms  can  be  found 
which  shall  fully  satisfy  the  condition  of  just  combining  to 
cover  the  whole  range  of  existing  objects.  In  popular  convention 
there  are  invariably  limits  presupposed,  wide  or  narrow  as  the 
case  may  be,  within  which  the  range  of  application  is  supposed 
to  be  confined.  Nature  is  fer  too  extensive,  and  the  objects 
which  constitute  it  are  far  too  heterogeneous,  for  us  to  be  able 
as  it  were  to  sever  the  whole  field  across  at  any  point,  and  expect 
to  find  each  of  these  pcMtions  pervaded  throughout  by  common 
attributes  of  familiar  appreciation.  Accordingly  all  the  contra- 
dictory pairs  of  terms  of  this  description,  which  can  be  selected 
from  popular  language,  are  found  to  be  limited  in  their  ap- 
plication by  well  understood  restrictions;  this  limitation  con- 
stituting what  has  been  already  described  under  the  name  of 
the  Universe  of  Discourse.  Sometimes  this  range  is  very  wide. 
Thus,  male  and  female,  as  also  material  and  spiritual,  cover  an 
enormous  area.  As  the  Universe  becomes  more  restricted,  the 
pairs  of  contradictories  recognized  in  common  language  become 
more  fi^uent ;  but  pari  passu  the  propriety  of  speaking  of 
V.  13 
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'contradiction'  when  we  know  that  the  total  range  of  the 
objects  with  which  we  are  concerning  ourselves  is  becoming 
narrow,  is  rendered  more  questionable. 

(ii)  In  order  to  avoid  this  difficulty  the  logicians  have 
adopted  a  hint  from  popular  speech,  which  they  have  devel<^)ed 
far  beyond  anjrthing  which  popular  usage  would  consent  to 
accept.  This  is  the  plan  of  marking  the  contradictory  of  an  as- 
signed class /ormo/Zy,  that  is,  by  some  kind  of  negative  particle. 
The  plan  of  thus  constructing  an  artificial  class  enables  us 
to  put  into  it  what  we  please,  and  to  make  it  as  wide  as  we  like, 
without  any  necessity  for  its  being  pervaded  throughout  by 
other  common  attributes.  Popular  speech  has  plenty  of  well- 
recognized  particles  of  this  sort  at  command;  for  instance, 
inhuman,  disagreeable,  unlikely,  and  so  forth.  Each  of  these 
derivative  names  is,  in  perfect  strictness,  intended  to  denote  all 
appropriate  objects  to  which  the  name  from  which  it  is  derived 
does  not  apply. 

A  moment's  consideration  of  such  popular  names  as  these 
will  remind  us,  if  we  need  reminding,  how  entirely  our  common 
speech  has  grown  up  under  the  stimulus  and  the  direction  of 
common  needs.  Accordingly  such  names  will  not  quite  answer 
the  purposes  of  science,  and  the  logician  in  developing  his  scheme 
finds  himself  forced  to  depart  from  common  conventions  in  two 
respects.  In  the  first  place  he  insists  upon  extending  the 
denotation  of  his  contradictory  term  indefinitely,  instead  of 
strictly  limiting  it  to  what  is  considered  relevant  matter.  In 
popular  speech  '  inhuman '  is  always  confined  to  the  same  general 
sort  of  things  to  which  the  term  '  human  '  could  reasonably  be 
applied.  The  logician  knows  nothing  of  reasonableness  in  this 
respect,  and  insists  upon  extending  his  negative  as  widely  as  he 
pleases ;  to  anything  in  &ct  which  is  not  *  human '.  Again  ; 
popular  thought,  avoiding  always  sharp  distinctions  and  brood 
generalizations,  gets  rather  into  the  habit  of  separating  any  two 
such  contradictories  by  a  sort  of  middle  zone  or  neutral  ground. 
The  fi-equent  use  of  a  word  has  a  tendency  to  fix  an  average 
value  for  it,  and  this  average  naturally  lies  at  some  distance  from 
the  real  line  of  partition.  Hence  the  denotations  of  two  such 
terms  as  '  kind  '  and  '  unkind ',  tend,  so  to  say,  to  shrink  some- 
what apart ;  and,  instead  of  covering  the  whole  ground,  they 
generally  leave  an  intermediate  space  between  them  which  is 
appropriately  occupied  by  neither. 
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(2)  Accordiogly,  to  make  his  usage  clear,  the  logician  in- 
troduces an  artificial  technical  term  for  the  purpose  ot  excluding 
any  such  neutral  ground.  He  prefixes  the  particle  '  not ',  or 
'  non '  to  his  terms,  with  the  object  of  unambiguously  covering 
the  whole  remaining  ground.  Thus  '  human '  and  '  not-human ' 
are  intended  to  act  as  a  more  unreserved  pair  of  contradictories 
than  '  human '  and  '  inhuman'. 

It  will  be  observed  that  though  the  denotation  of  these 
logical  or  formal  contradictories  does  not  in  any  way  differ  from 
Aat  of  a  c<Mitradictory  assigned  by  an  independent  name  of  its 
own,  visL  a  material  contradictory,  yet  the  connotation  is  decidedly 
different.  The  connotation  of  a  term  of  the  type  '  not-X '  is 
^itirely  confined  to  denying  that  of  X,  whatever  this  may  be. 
This  denial  of  course  applies  to  the  group  of  attributes  implied 
l^  X  taken  as  a  whole ;  that  is,  it  is  secured  if  any  portion  of 
them  can  be  denied,  though  the  others  remain  present.  A 
thing  is  '  not-human  *  if  any  (me  of  the  constituent  attributes 
of  '  human '  is  missing  from  it.  On  the  other  hand,  any  term 
which  {days  the  part  of  a  material  contradictory  to  another  must 
have  an  independent  connotation  of  its  own.  Its  meaning  must 
consist  of  some  positive  attributes  selected  firom  those  which 
the  objects  in  the  group  possess  in  common. 

(3)  In  many  cases  the  inconvenience  or  impropriety  of 
dividing  any  large  class  dichotomously,  that  is,  into  two  sub- 
divisions as  above,  and  two  only,  becomes  very  marked.  The 
magnitude  and  intricacy  of  nature  are  too  extreme  for  it  to  lend 
itself  readily  to  sudh  a  simple  arrangement  as  this.  What  we 
may  find,  after  separating  off  one  class,  is  that  the  remainder, 
instead  of  adhering  naturally  together  as  a  whole,  splits  up  into 
several  distinct  classes,  each  of  these  being  held  together  by 
its  own  constituent  group  of  connotative  attributes.  When  an 
aggregate  class  is  thus  divided  into  a  number  of  subordinate 
mutually  exclusive  classes,  the  technical  expression  formerly  in 
use  for  designating  these  several  classes  was  disparate. 

When  disparate  classes  of  this  kind  can  be  arranged  in  some 
kind  of  progression,  in  the  sense  of  possessing  more  or  less  of 
some  quality;  so  that  we  can  select  two  classes  and  say  that 
they  are  more  remote  from  each  other  than  any  other  two  are, 
the  technical  name  applied  to  such  relation  is  contrariety. 
Thus  'revolutionary'  and  'supporter    of  the  divine  right   of 
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kings '  might  be  regarded  as  contrary  classes ;  these  being  the 
two  such  classes  which  stand  at  the  utmost  distance  from  each 
other  in  respect  of  the  opinions  in  question.  Black  and  white 
might  equally  be  regarded  as  representing  a  pair  of  contraries 
in  respect  of  colour. 

As  regards  the  terms  Positive  and  Negative,  as  applied  to 
terms,  there  is  no  very  clearly  recognized  logical  doctrine,  as 
the  expressions  are  popular  rather  than  technical.  Perhaps  the 
best  account  we  can  give  is  to  say  that  of  two  formal  con- 
tradictories,— such,  that  is,  as  popular  speech  is  in  the  habit  of 
using, — the  one  which  bears  the  negative  particle  is  the  Nega- 
tive, and  that  any  term  not  so  furnished  is  to  be  ranked  as 
positive.  In  the  case  of  the  technical  contradictories  of  the 
logician  there  would  be  no  doubt  that  we  must  so  interpret  the 
terms.  In  other  words,  terms  may  be  regarded  as  positive  or 
negative  according  as  they  indicate  the  presence  or  absence  of 
an  attribute.  Any  one,  however,  who  bears  in  mind  how  wide 
is  the  interpretation  we  are  obliged  to  give  to  what  we  call  an 
attribute,  will  realize  that  it  is  no  easy  matter  to  say  in  every 
case  whether  any  given  state  of  things  is  best  described  as  in- 
dicating the  presence  or  the  absence  of  attributes. 


CHAPTER    VIII. 

PREDICATION  AND  PROPOSITIONS, 

L  Propositions,  as  a  general  rule,  are  analjrzable  into 
subject,  predicate,  and  copula.  The  recognition  of  these  three 
distinct,  or  distinguishable,  elements  is  a  commonplace  of 
Grammar  and  of  Logic  alike,  and  is  too  femiliarly  adopted  to 
stand  in  need  of  mere  explanation  or  justification  here.  What 
concerns  us  at  the  present  stage  is  rather  to  enquire  into  the 
oonvenience  of  such  a  division,  and  into  the  principal  logical 
consequences  which  follow  firom  its  acceptance. 

A  few  words  of  historical  reminder  ought  to  be  prefaced. 
Whatever  sources  of  information  we  appecil  to;  whether  to  com- 
paratively d  priori  psychological  considerations,  to  the  data 
famished  by  the  earliest  written  records,  to  the  speech  of  the 
more  backward  peoples  of  the  present  day,  or  to  the  innumerable 
indications  furnished  by  surviving  elements  in  the  more  cultivated 
speeches ;  it  becomes  equally  evident  that  the  starting-point  of 
the  logician  here  is  by  no  means  the  only  available  one.  There 
can  be  no  doubt  whatever  that  the  femiliar  three-fold  fissure 
of  the  proposition  is  very  far  fix>m  being  found  to  be  universal, 
when  our  enquiry  is  widely  extended.  So  fer  indeed  fix)m 
three  elements  being  found  to  be  necessarily  distinguished,  it 
is  maintained  by  some  enquirers  that  the  natural  and  primitive 
form  of  speech  involves  them  inseparably  together,  so  that 
the  natural  unit  of  speech  is  a  whole  sentence.  A  stock 
of  such,  expressions,  standing  for  the  sentences  most  in  use 
for  the  rude  wants  of  an  early  people,  would  thus  constitute 
their  language. 

But  however  this  may  be,  there  is  certainly  no  need  to  go 
back  to  the  remote  past  in  order  to  find  examples  of  propositions 
in  which  the  three  elements  are  not  distinguished  firom  each 
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other.  The  logician  may  say  that  they  are  involved  there,  but 
what  he  really  means  is  that,  by  altering  the  structure  of  the 
proposition,  he  may  throw  it  into  a  form  in  which  these  elements 
are  sepsirately  expressed.  For  instance,  there  are  the  so-called 
existential  propositions, — such  as,  There  is  a  devil, — about 
which  we  shall  have  something  more  to  say  presently.  There 
are  the  impersonal  propositions, — such  as,  It  rains,  it  is  sultry. 
Nay,  there  are  more  compendious  forms  than  these,  for  many 
interjections  ought  distinctly  to  be  ranked  among  propositions, 
if  we  attend  only  to  their  obvious  significance.  Some  of  our 
inteijections  are  of  course  mere  vents  for  feeling,  or  intimations 
of  danger  or  pain  too  vague  to  deserve  to  be  considered  as  com- 
munications of  definite  ideas.  Persons  who  have  reached  the 
stage  in  which  they  habitually  make  use  of  articulate  speech, 
will  naturally  resort  to  it  in  cases  where  mere  outcry  would 
suffice.  There  are,  however,  many  inteijections  which  we  must 
insist  upon  regarding  as  to  all  intents  and  purposes  propositions. 
Thus  *  Thief  and  *Fire'  are  exactly  equivalent  to  assertions 
that  such  agencies  are  then  and  there  at  work  on  the  spot  in 
question.  He  who  raised  these  cries  without  ground  would  be 
universally  considered  to  be  coming  much  closer  to  a  lie  than 
he  who  merely  uttered  a  scream  when  he  was  not  hurt.  It 
would  be  said  that  he  had  raised  a  f(d%t  cry.  We  may  call 
such  interjections,  if  we  please,  condensed  or  abbreviated  pro- 
positions ;  but  if  we  do  so  speak  we  must  remember  that  this  is 
merely  true  in  the  sense  that  we  may  if  we  please  expand  them 
into  the  standard  form.  There  is  not  the  slightest  reason  to 
suppose  that  they  ever  were  expressed  in  that  fuller  form,  and 
subsequently  underwent  contraction. 

Fascinating  as  such  enquiries  are  for  the  philologist,  the 
logician's  proper  task  is  a  much  narrower  one.  He  has  not  to 
enquire  whether  the  three-fold  propositional  form  is  the  spon- 
taneous or  primitive  form,  but  merely  whether  it  is  a  possible 
and  convenient  form ;  and  on  this  point  there  can  be  no  diflfer- 
ence  of  opinion  whatever.  As  regards  the  possibility  of  the 
general  adoption  of  this  form, — that  is,  of  articulately  express- 
ing the  subject,  predicate,  and  copula, — this  seems  to  follow 
from  the  very  nature  of  thought.  For  thought,  so  &r  as  Logic 
is  concerned,  involves  in  every  case  a  process  of  synthesis  and 
analysis,  of  framing  attributes  and  joining  or  ^disjoining  them. 
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E^en  what  are  commonly  called  existential  propositions,  as  we 
shall  {R-esently  see,  Mi  under  this  head,  for  the  existence,  in 
every  case  where  it  need  be  taken  into  account,  can  be  regarded 
as  being  of  the  nature  of  an  attribute,  or  as  involving  analysis 
and  synthesis.  And  the  merest  interjections,  if  they  are  con- 
acioosly  intended  to  convey  a  knowledge  of  our  state  of  feeling 
at  a  certain  time  and  place,  as  distinguished  from  other  times 
and  places,  may  be  similarly  interpreted.  Now  any  process  of 
syntheffls  or  analjrsis  will  fiirmsh  at  least  three  elements,  viz. 
the  two  things  which  are  joined  or  disjoined,  and  the  act  or 
result  of  thus  joining  or  disjoining  them.  And  this  is  enough, 
as  we  shall  soon  see  more  clearly,  to  furnish  us  conveniently 
with  a  subject,  predicate,  and  copula. 

The  practical  conveniences  of  this  anal}rtical  mode  of  ex- 
pressing our  propositions  are  very  great.  As,  however,  some  of 
the  grounds  of  this  convenience  may  not  be  £ftmiliar  to  those 
who  have  not  given  attention  to  the  nature  and  employment  of 
language,  it  will  be  worth  while  to  expend  a  short  time  in 
examining  them  somewhat  in  detail 

(1)  For  one  thing,  on  merely  arithmetical  grounds,  there 
is  an  immense  economy  in  the  number  of  symbols  required  in 
order  to  express  our  thoughts.  The  reason  of  this  is  exactly 
the  same  as  that  which  recommends  the  employment  of  separate 
letters  to  build  up  our  words,  instead  of  representing  the  words 
as  wholes  by  single  symbols.  Wherever  we  are  concerned  with 
a  number  of  various  wholes  which  consist  of  dilBFerent  combina- 
ti<Mis  of  the  same  set  of  elements,  or  which  can  be  so  analyzed 
as  to  appear  as  such,  then  we  generally  find  it  best  not  to  use 
separate  symbols  for  those  wholes,  but  to  symbolize  the  separate 
elements  instead.  Of  course-  we  shall  also  need  theoretically 
some  kind  of  symbol  to  indicate  the  nature  of  the  combining 
act  itself;  but  when,  as  in  most  cases,  we  are  only  concerned  with 
one  or  two  such  kinds  of  combination  the  extra  complexity  thus 
introduced  is  very  slight.  The  economy  which  results  from 
this  method  of  treatment  has  already  been  indicated  in  con- 
nection with  the  doctrine  of  Terms.  It  finds  its  full  significance 
in  the  Sjrmbolic  Logic.  We  need  only  point  out  here  the 
obvious  &ct  that  five  subjects  and  five  predicates  may  be  put 
together  in  twenty-five  different  combinations.  Accordingly, 
if  we  have  two  kinds  of  combination  to  take  into  account,  it  is 
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plain  that  twelve  distinct  symbols  will  do  the  work  for  which 
we  should  require  fifty  if  we  insisted  upon  having  a  disldnct 
expression  for  every  sentence  as  a  whole.  In  feet  a  language 
which  would  break  up  into  nothing  smaller  than  sentences 
would  be  as  far  behind  ordinary  existent  languages,  as  one 
which  adhered  to  hieroglyphics  would  be  behind  those  which 
employed  an  alphabet. 

In  the  last  chapter,  when  speaking  about  terms,  we  described 
the  arrangement  which  might  be  called  one  of  'fixed  subjects 
with  variable  attributes ',  and  showed  that  though  it  could  not 
be  considered  strictly  accurate  in  matter  of  feet,  it  afforded 
great  conveniences  for  treatment.  The  common  propositional 
form  fits  in  admirably  with  this  arrangement.  Any  simple 
example  will  serve  as  an  illustration.  Two  such  statements  as 
'The  apple  is  green',  and  *The  apple  is  red',  might  have  to 
be  expressed  by  two  entirely  distinct  symbols,  if  we  employed 
a  sentence-language  instead  of  a  word-language.  And  if  we 
had  regard  solely  to  what  is  present  to  the  senses  at  the  time, 
there  would  seem  to  be  something  in  favour  of  such  a  course ; 
for  in  a  hurried  glance  the  two  presentations  to  which  we  thus 
give  expression  have  very  little  indeed  in  common,  consisting, 
as  they  do,  of  not  much  more  than  a  green  and  red  sur&ce 
respectively.  The  common  basis  of  fixed  attributes  which 
serves  to  constitute  the  subject  is,  for  the  most  part,  not 
present  to  sense  at  the  time  but  has  to  be  supplied  by  the 
mind.  This  common  basis  consists  of  such  characteristics  as 
the  similar  shape,  smell,  taste;  the  form,  height,  and  foliage 
of  the  trees  on  which  they  grow,  and  so  forth.  It  is  obvious 
how  much  this  process,  of  retaining  in  mind  what  is  not  present 
to  sense  at  the  time,  is  aided  by  having  one  constant  symbol  to 
stand  for  the  whole  group;  in  other  words,  by  throwing  our 
sentences  into  the  subject  and  predicate  form. 

(2)  Again;  it  must  be  remembered  that  what  Language 
has  to  do  is  not  merely  to  serve  the  purpose  of  conveying 
information  as  to  which  many  persons  are  already  certain; 
but  it  must  also  aid  us  in  the  actual  process  of  acquiring  new 
information.  We  want  such  aid  all  through;  from  the  first 
glimmerings  of  suggestion  to  the  ultimate  state  of  certainty. 
A  scheme  of  sentence-symbols  would  not  only  be  incompatible 
with  any  but  a  very  narrow  range  of  thought  and  expression, 
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bat  would  also  seem  to  demand  that  the  same  degree  of  cer- 
tamtf  should  prevail  over  all  this  range.  This  might  fit  in 
with  the  scanty  needs  of  primitive  people,  and  with  the  black 
and  white  character  of  what  they  do  and  do  not  consider  them- 
selves to  know,  but  would  be  quite  out  of  keeping  with  the 
intricate  web  of  knowledge,  shading  through  one  degree  after 
another  of  doubt  down  to  utter  ignorance,  which  goes  to  form 
our  actual  acquirements  in  almost  every  department  of  thought. 
Such  a  state  of  things  can  only  be  grappled  with  by  starting 
with  a  *  subject ',  throwing  into  this  subject  all  or  part  of  what 
we  feel  certain  about,  and  then  tentatively  attaching  'predi- 
cates' to  it.  In  this  way  we  can  make  our  path  sure,  step 
by  step,  so  fiu-  as  certainty  can  be  acquired ;  and  if  we  cannot 
attain  certainty  then  we  can  with  equal  convenience  give 
expression  to  our  doubt.  Such  is  the  suitable  verbal  frame- 
work corresponding  to  our  actual  position  in  most  of  the 
enquiries  into  which  we  have  to  make  our  way,  and  it  is 
not  easy  to  see  how  else  the  process  of  evolution  of  thought 
in  beings  possessed  of  minds  such  as  ours  could  possibly  take 
place. 

n.  As  already  remarked,  most  propositions  in  their  custo- 
mary form  already  indicate  the  process  of  analysis  and  synthesis, 
and  all  may  be  made  to  do  so  by  a  certain  transformation.  The 
reader  will  be  better  able  to  understand  what  extent  of  trans- 
formation is  required  if  we  examine  in  turn  a  few  classes  of 
cases  selected  in  order  to  display  the  gradual  increase  of  com- 
plexity and  artificiality  involved.  This  will  also  serve  con- 
veniently as  an  introduction  to  the  next  enquiry  before  us: 
What  is  the  logical  distinction  between  the  subject  and  the 
predicate  ?  It  will  be  understood  that  we  do  not  here  propose 
to  make  an  exhaustive  classification  of  the  various  kinds  of 
predication,  but  rather  to  oflfer  some  indication  of  the  range 
and  significance  of  logical  predication. 

(1)  Perhaps  the  simplest  and  most  familiar  kind  of  pre- 
dication is  that  in  which  we  take  a  substance, — in  the  ordinary 
sense  of  the  term, — and  connect  an  attribute  with  it.  For 
instance;  the  stone  is  heavy,  the  fruit  is  ripe,  the  lion  is 
dead.  The  reader  must  be  reminded  that  even  in  such  cases 
as  these  the  unity  of  the  substance  is  in  part  the  result  of  our 
own  process  of  synthesis,  though  this  process  is  so  obviously  and 
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naturally  performed  that  the  unity  must  have  been  recognized 
by  every  one  from  the  earliest  stages  of  observation  and  thought. 
The  mode  of  expression  in  accordance  with  which  we  thus  speak 
of  the  same  substance  having, — at  different  times  of  course, — 
different  and  conflicting  attributes,  has  been  strongly  objected 
to,  on  the  ground  that  any  alteration  of  an  attribute  is  an 
alteration  of  the  substance  in  which  it  is  supposed  to  inhere. 
The  fruit,  for  example,  is  clearly  not  *the  same  thing'  when 
unripe  and  when  ripe.  I  cannot  but  think  that  this  objection  is 
hypercritical,  and  that  it  rests  in  part  upon  a  misapprehension 
of  the  true  significance  of  names.  Of  course  if  a  name  were 
supposed  to  indicate  every  attribute  which  the  thing  posse^ies, 
it  would  be  a  contradiction  in  terms  to  retain  the  name  affcer 
any  attribute  had  undergone  a  change.  But  the  whole  doctrine 
of  the  distinction  between  what  is  essential  and  what  is  acci- 
dental in  a  name,  is  intended  to  guard  against  this.  The 
connotation  of  the  name  is  expressly  confined  to  a  selection 
only  of  the  attributes,  and  therefore  so  far  as  these  are  con- 
cerned there  can  be  no  formal  impropriety  in  using  the  same 
name  under  different  circumstances. 

The  case  is  certainly  slightly  altered  when  we  are  dealing 
with  more  fundamental  or  essential  attributes.  When  I  say, 
the  stone  is  heavy,  or  possesses  weight,  it  may  fairly  be  objected 
that  a  stone  without  weight  would  no  longer  be  regarded  as  a 
stone  at  all.  If  language  were  constructed  with  ideal  pre- 
cision, and  if  there  were  no  objection  to  the  indefinite  molti- 
plication  of  terms,  it  might  be  desirable  to  amend  our  ex- 
pressions in  this  respect.  As  things  are,  there  does  not  seem 
to  be  any  serious  inconvenience  involved. 

(2)  The  next  step  in  advance  from  this  may  be  considered 
to  be  that  in  which, — still  dealing  with  what  would  commonly 
be  regarded  as  substances. — the  predicate  which  we  attach  to 
our  subject  has  become  highly  complex,  artificial,  or  retnote  in 
time  or  place.  Compare,  for  instance,  the  propositions:  the 
fruit  is  ripe,  and,  the  finiit  is  deadly ;  or,  the  picture  is  squiure, 
and,  the  picture  is  an  heirloom,  and  so  forth.  We  are  using 
throughout  the  same  word  *'t8"  for  predication,  and  in  each 
C€ise  we  are  considered  to  be  attaching  an  attribute  to  a  subject. 
But  it  is  easy  to  see  that  the  conception  of  inherence  of  the 
attribute  in  the  subject  has  been  rather  widely  stretched  here. 
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A  remote  consequence,  or  one  of  a  considerable  degree  of  com- 
plexity, has  been  grasped  up  by  the  mind  into  a  unity,  and 
is  viewed  as  though  it  were  in  present  connection  with  the 
subject. 

As  regards  the  mere  complexity  of  the  attribute  in  such 
cases  as  these  we  need  hardly  repeat  what  has  been  said  already. 
The  apparent  degree  of  complexity  very  much  depends  upon  the 
trouble  we  should  have  to  take  in  order  to  analyze  the  thing  in 
question.  Any  thing  will  admit  of  analysis  up  to  almost  any 
point,  when  we  choose  to  set  about  the  process,  and  it  would  be 
very  hard  to  say  in  what  sense,  strictly  speaking,  one  predicate 
could  be  regarded  as  being  objectively  simpler  or  more  complex 
than  another.  What  we  really  mean  in  the  case  before  us  is 
that  certain  attributes  are  such  as  strike  everyone  at  an  early 
stage  of  experience,  whereas  others  demand  long  consideration, 
or  depend  upon  the  exercise  of  specially  cultivated  faculties,  or 
are  the  product  of  a  complex  or  highly  developed  state  of  society. 
Thus  the  squareness  of  the  picture  must,  in  its  elements  at 
least,  strike  every  percipient  being,  whether  or  not  he  has  a 
name  for  it;  but  the  conception  of  an  heirloom  is  not  easy 
except  in  a  settled  state  of  society,  and  is  the  result  of  some 
cultivation  and  reflection  even  there. 

As  regards  the  present  attribution  of  what  is  to  all  intents 
tod  purposes  nothing  but  a  future  consequence,  a  few  words 
may  be  conveniently  added  here.  It  has  been  much  debated 
whether  the  only  admissible  logical  verb,  the  copula,  ought  to 
be  confined  to  the  present  tense.  On  this  point  the  general 
judgment  of  logicians  has  been  in  the  affirmative ;  and  doubtless 
correctly,  in  so  £gu-  as  this  is  a  recognition  of  the  fact  that  the 
essential  characteristic  in  all  kinds  of  logical  predication  is  of 
one  and  the  same  kind.  I  should  however  myself  be  inclined 
to  extend  this  admission  further  even  than  most  logicians  do, 
by  including  also  under  the  same  head  of  predication  certain 
propositions, — Le.  hypotheticals, — which  are  generally  classed 
apart  But  of  this  more  will  have  to  be  said  in  a  future 
chapter.  Confining  ourselves  for  the  present  to  the  simpler 
cases  in  which  agreement  of  treatment  is  tolerably  complete, 
we  may  easily  see  that  it  is  advisable  to  take  very  little  heed 
to  the  distinction  between  past,  present,  and  future,  so  &r  as 
our  predications  are  concerned ;  that  is,  it  is  best,  for  formal 
treatment,  to  keep  the  copula  in  the  present  tense. 
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The  fisujt  is  that  in  every  case  of  predication  we  have  to 
view,  as  a  present  synthesis,  elements  which  are  actually 
scattered  about  in  time,  and  therefore  cannot  be  present 
simultaneously  to  the  senses.  Even  in  the  case  of  a  substcmce, 
with  what  are  commonly  regarded  as  permanent  attributes, 
such  as  the  weight,  shape,  smell,  and  taste  of  the  apple,  this 
holds  true.  It  would  require  a  good  deal  of  careful  manipu- 
lation to  succeed  in  realizing  them  all  simultaneously,  and  as 
a  rule  we  generally  have  but  one  or  two  of  the  qualities  preeent 
in  sensation  at  the  same  time.  We  are  forced,  as  a  rule,  to 
experience  them  successively,  but  what  gives  us  the  notion  of 
simultaneity  is  probably  the  fact  that  we  can  reverse  or  vary 
at  will  the  order  in  which  they  are  experienced,  and  call  up  any 
of  them  again  whenever  we  are  so  disposed. 

Being  thus  accustomed  to  connect  together,  with  a  subject 
and  predicate,  qualities  which  to  us  individually,  at  any  given 
time,  are  not  simultaneous,  it  is  only  a  step  on  in  the  same 
direction  to  connect  together  by  a  similar  formula  properties 
which  can  never  be  simultaneous  to  any  one.  Take,  for  in- 
stance, the  deadliness  of  the  firuit.  By  the  time  the  fruit  has 
proved  its  poisonous  qualities,  it  has  really  ceased  to  be  a  firuit, 
for  all  its  previous  sensible  attributes  have  undergone  a  com- 
plete change.  It  is  of  course  open  to  us  to  save  the  present 
nature  of  the  poisonous  attribute  here  by  maintaining  that 
the  chemical  constituents  of  the  substance  which  render  it 
poisonous  were  always  present  along  with  the  original  shape, 
colour,  and  so  forth.  True;  but  those  who  first  gave  it  the 
name  probably  thought  nothing  of  this  when  they  began  to 
use  the  present  tense  of  the  copula  verb  in  such  cases.  To 
them,  as  indeed  to  us  at  the  present  day,  the  whole  significance 
of  the  predicate  lies  in  a  future  result ;  and  in  a  result,  re- 
member, which  is  entirely  conditional  upon  the  rare  occurrence 
of  the  fruit  being  swallowed.  Similarly,  when  we  say  of  the 
picture  that  it  is  an  heirloom.  The  predicate  sums  up  and 
signifies  a  whole  train  of  history  in  the  past,  and  if  we  had 
no  single  predicate  such  as  this  to  make  use  of  we  should  find 
ourselves  obliged  to  enter  into  a  somewhat  long  description,  in 
which  we  should  be  employing  throughout  verbs  in  the  past 
tense.  In  all  such  cases  it  is  the  function  of  logical  predication 
to  gather  up  into  a  unity  attributes  grounded  on  events  which 
may  only  occur  in  the  past  or  in  the  future. 
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(3)  Now  consider  the  way  in  which  we  exercise  this  power 
of  mental  synthesis  in  relation  to  those  complex  subjects  which 
are  in  great  part  our  own  production.  These  correspond  to 
what  Locke  called  "  mixed  modes  ",  and  which  he  contrasted  so 
diarply  with  substances.  He  greatly  exaggerated  their  arbitrary 
character  when  he  maintained  that,  whereas  nature  sets  before 
us  types  of  substances  so  clearly  that  we  cannot  but  recognize 
them,  we  find  ourselves  at  liberty  to  exercise  our  own  arbitrary 
choice  about  the  mixed  modes.  If  we  are  to  think  and  to  use 
names  to  any  purpose  we  must  do  so  in  accordance  with  the 
actual  conditions  of  life.  So  regarded,  many  of  these  so-called 
artificia]  entities  give  us  little  more  option  than  we  feel  when 
confronted  with  a  real  substance.  *  Murder',  for  instance,  is 
commoner  than  many  metals,  so  far  as  our  ordinary  experience 
is  concerned,  and  is  quite  as  definite  and  determinate  as  many 
more  material  conceptions.  It  presents  itself  to  human  notice ; 
it  had  already  got  a  name  long  before  any  one  of  us  was  bom ; 
and  if  there  were  any  question  as  to  the  correct  use  of  the  name 
we  might  appeal  to  the  experience  of  known  instances  in  order 
to  dmde  our  usage. 

None  the  less,  however,  instances  of  this  kind,  taken  as  a 
class,  do  certainly  represent  a  decided  advance  beyond  the  simple 
substances  and  persistent  attributes  with  which  we  supposed 
ourselves  to  start.  They  remind  us  of  the  continual  synthetic 
proems  which  is  required  in  order  to  describe  the  ever  increasing 
complexity  which  the  march  of  evolution  entails.  We  of  the 
present  time  recognize,  as  subjects  of  our  propositions,  such 
entities  as  'The  Christian  Dispensation*,  or  *The  political 
status  of  woman';  and  to  these  subjects  we  may  require  to 
apply  such  predicates  as  'suited  to  the  needs  of  Western 
civilization',  or  'much  discussed  in  certain  circles  at  the 
present  day'.  As  we  have  already  had  occasion  to  point  out, 
the  reader  must  not  confound  verbal  or  formal  multiplicity 
with  real  intricacy.  The  most  complicated  subject  may  be 
indicated  by  a  very  simple  term,  and  probably  will  come  to 
be  80  indicated  if  we  have  very  frequent  occasion  to  refer  to 
it  A  much  compounded  term  is  generally  the  symbol,  not 
merely  of  a  complicated  object  but  of  one  which  is  either  but 
rarely  referred  to,  or  which  has  come  into  recognition  too  lately 
to  have  acquired  a  more  terse  and  familiar  appellation. 
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(4)  In  the  preceding  cases  the  group  of  attributes  which 
constituted  the  subject, — whether  or  not  there  was  a  materid 
substance  underlying  it, — was  sufficiently  large  and  stable  for 
us  to  be  easily  able  to  conceive  any  assigned  attribute  as  being 
separated  from  it  or  re-attached  to  it,  without  serioasly  com- 
promising the  integrity  of  the  group.  Its  mass,  so  to  say,  was 
sufficiently  great  for  it  to  be  able  to  bear  such  slight  losses  and 
gains  without  its  centre  of  gravity  being  seriously  shifted.  And 
such  a  state  of  things  might  almost  seem  to  be  a  condition 
requisite  to  the  possibility  of  a  sentence  being  cast  into  the 
subject  and  predicate  form. 

It  may,  however,  happen  that  one  of  the  above-mentioned 
synthetic  groups  is  composed  of  very  few  attributes,  so  that  the 
detachment  of  one  of  them  to  form  a  predicate,  whilst  the 
remainder  are  left  to  constitute  the  subject,  will  break  rather 
seriously  into  the  integrity  of  the  latter.  Take  an  example. 
What  do  we  mean  by  'the  weather',  in  common  discourse? 
Presumably  nothing  more  than  the  general  combined  condition 
of  the  heat,  moisture,  and  wind,  experienced  out  of  doors. 
Hence  to  predicate  any  one  of  these  three  qualities  of  'the 
weather '  comes  very  near  to  counting  it  twice  over,  since  the 
subject  without  it  would  scarcely  be  able  to  claim  the  name. 
Still  more  if  we  were  to  go  on  to  predicate  all  three  qualities  at 
once,  by  saying  that  the  weather  is  cold,  wet  and  gusty ;  in 
which  case  the  subject  seems  reduced  to  a  sort  of  phantom  or 
fiction^. 

The  &ct  is  that  assertions  of  this  kind  fall  more  appropriately 
into  the  form  of  existential  propositions,  and  it  seems  to  be 
owing  merely  to  our  familiarity  with  the  subject-and-predicate 
form  of  statement,  and  to  most  of  our  language  being  cast  in 
that  mould,  that  we  ever  apply  it  to  such  extreme  cases  as  this. 
Indeed  we  should  quite  as  naturally  say.  It  is  cold,  wet  and 
gusty,  as  introduce  a  sort  of  fictitious  subject  to  which  these 

^  **  There  was  a  severe  frost  in  the  metropolis,  and  this,  oonpled  with  bitter 
winds  from  the  East  and  North-east,  rendered  the  weather  extremely  cold** 
{Timet,  19.  1.  S8).  Contrast  this  with  a  precisely  analogous  verbal  form  where 
we  are  dealing  with  some  material  object  and  its  group  of  attribntefl:  e.g. 
<  There  were  many  passengers  inside,  and  this  coupled  with  the  luggage  on  Uie 
roof,  rendered  the  coach  extremely  heavy \  It  seems  obvious  that  the  *  subject 
and  predicate '  form  has  much  better  justification  in  the  latter  case  than  in  the 
former. 
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attributes  are  to  be  attached  The  former  is  intrmsically  the 
more  appropriate ;  for  in  it  we  simply  predicate  the  presence  of 
ihiee  attributes  or  occurrences,  whereas  in  the  latter  we  feign  a 
subject  which  reallj  consists  of  scarcely  anything  else  than  the 
very  three  things  which  are  assigned  to  it. 

As  tiiis  seems  the  most  appropriate  place,  a  few  words  more 
may  be  added  as  to  the  nature  of  these  impersonal  propositions. 
It  seems  to  me  that  the  most  convenient  way  of  regarding  them 
is  to  consider  them  as  constituting  the  extreme  opposite  of  those 
which  predicate  comparatively  accidental  and  trifling  properties 
of  some  fixed  substance.  It  is  to  these  latter  that  the  subject 
and  predicate  form  seems  the  most  appropriate.  On  the  other 
hand,  when  we  are  considering  some  group  of  events  with 
nothing  in  the  nature  of  a  fixed  substance  underlying  them,  it 
would  seem  that  the  most  natural  form  would  be  some  single 
expression  or  term  indicative  of  that  group,  with  of  course  some 
kind  of  inflection  which  should  imply  the  fact  that  it  was 
actually  occurring  at  the  time  in  question  or  at  some  other 
time.  It  is  no  doubt  an  easy  task  to  say  what  ought  to  be  the 
convention  adopted  when  we  know  what  actually  is  adopted, 
bat  having  made  this  admission  we  might  suggest  that 
the  appropriate  form  would  be  one  closely  analogous  to  a  mere 
term.  What  is  meant,  for  instance,  by  the  term  'thaw'l 
A  certain  group  of  events,  the  melting  of  ice  and  snow  and  the 
softening  of  what  was  hardened  before.  The  utterance  of  this 
term  does  not  tell  us  that  such  an  occurrence  is  taking  place 
at  this  or  any  other  particular  time,  though  it  raises  a  strong 
presumption  that  it  is  known  to  occur  some  times.  If  we  want 
to  express  the  £Etct  that  the  phenomenon  in  question  is 
occurring  at  this  particular  time  we  should  naturally  adopt 
some  closely  analogous  form,  and  this  we  find  in  the  impersonal 
{deposition,  "It  thaws".  Whether  or  not  this  at  all  corrasponds 
to  the  origin  of  such  expressions, — whether,  that  is,  the  term  or 
die  proposition  was  actually  prior, — there  can  be  little  doubt 
that  this  form  is  both  convenient  and  suitable.  In  other  words, 
just  as  certain  natural  occurrences  are  appropriately  indicated 
by  the  subject  and  predicate  form,  others  are  equally  appro- 
priately indicated  by  the  simple  impersonal  form. 

One  caution  must  be  insisted  on  here,  which  is  often  needed 
when  we  are  engaged  in  defining  current  forms  of  speech,  and 
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which  will  recur  again  when  we  come  to  deal  with    Hypo- 
theticals. 

The  reader  must  remember  that  to  speak  of  one  kind  of 
occurrence  as  being  appropriate  to  the  predicative  form  and 
another  to  the  impersonal  does  not  at  all  imply  that  they  are 
exclusively  so  employed.  As  a  mere  matter  of  actual  usage, 
there  are  many  cases  in  which  we  can  employ  either  form,  or 
in  which  different  forms  are  adopted  by  different  nations ;  and 
as  a  matter  of  possible  usage  it  is  hard  to  invent  a  case 
in  which  we  could  not  adopt  at  will  whichever  form  we 
please. 

For  instance,  that  convenient  abstraction  'the  weather'  stands 
as  supposititious  subject  to  many  a  predicate  which  has  little 
right  to  anything  of  the  kind.  No  difference  of  fiwit  can  be 
detected  between  the  meaning  of  the  expressions,  'It  blows  hard ' 
and  •  The  weather  is  fcoisterous  *.  Still  more  instructive  is  the 
comparison  between  the  German  and  the  English  languages. 
The  former,  as  Prof.  Sigwart  has  pointed  out\  has  a  special 
partiality  for  the  impersonal  form  and  uses  it  in  a  multitude  of 
cases  in  which  we  should  prefer  the  other  form.  For  instance, 
if  there  is  any  one  thing  which  to  us  would  seem  to  have  a 
right  to  stand  as  a  subject  it  is  our  own  personality;  and  on 
the  strength  of  English  usage  we  could  argue  that  no  other 
form  was  reasonable  than  *  I  am  cold ',  when  I  want  to  express 
the  fact  of  experiencing  that  sensation.  But  to  the  German  it 
seems  quite  as  appropriate  to  regard  the  sensation  as  an  event 
or  occurrence  by  itself,  so  to  say,  and  to  put  it '  Es  friert  mich '. 
Again  we  make  'the  ghost'  an  object  and  state  that  it '  haunts 
the  house':  the  German  prefers  the  impersonal  phrase  'Es  spukt 
im  Hause ' ;  and  so  on. 

(5)  There  still  remains  one  more  case,  which  must  be 
reserved  however  for  discussion  in  a  separate  chapter,  and  is 
only  noticed  here  because  its  entire  omission  might  mislead. 
In  all  the  preceding  cases,  in  which  the  predicative  form  was 
habitually  or  occasionally  used,  we  found  that  there  were  two 
elements  connected  together  in  the  mind.  That  one  which  ccm- 
stituted  the  subject  was  in  almost  every  case  the  most  important 
or  substantial  one,  but  the  same  form  was  still  occasionally 

^  See  his  very  interesting  and  instmctive  Essay  Die  Impenonalien,  ISSS. 
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employed  even  when  the  subject  had  dwindled  down  into  in- 
signiiBcant  proportions;  and  it  could  indeed  be  employed,  on 
occasion,  when  that  element  had  disappeared  as  a  separate  one. 
Suppose  now  that  we  have  two  elements  which  are  obviously  of 
comparatively  equal  importance  and  solidity,  so  to  say ;  can  we 
ccmnect  these  together  in  the  same  vray,  by  predication,  as  we 
comiect  a  substance  and  its  attributes?  Suppose  that  they 
are  two  events, — simultaneous  or  successive,  proximate  or  re- 
mote : — when  we  want  to  make  a  synthesis  of  them  by  mentally 
connecting  them  in  the  way  in  which  we  believe  them  to  be 
physically  connected  in  nature,  is  there  anything  to  prevent  us 
from  employing  the  predicative  form  ?  If  one  of  them  be 
symbolized  by  X  and  the  other  by  F,  may  we  express  the  rela- 
tion in  any  such  form  as  'X  is  F'  ?  This  question  is  merely 
raised  here,  because  the  context  seems  inevitably  to  suggest  it. 
The  subject  will  be  discussed  under  the  head  of  Hypothetical 
propositions. 

ni.  The  foregoing  remarks  will  have  served  in  some  part 
to  furnish  an  answer  to  our  next  enquiry,  namely.  What  is  the 
nature  of  the  distinction  between  the  subject  and  the  predicate 
of  a  proposition :  how  are  we  to  determine  which  of  the  two  is 
Uie  subject  in  any  given  case  ?  Various  answers  are  given  as 
to  the  nature  and  characteristics  of  this  distinction;  but  we 
need  hardly  remind  the  reader  that  all  which  here  concerns 
OS  is  the  logician's  account  of  the  matter,  not  that  which  the 
grammarian  may  find  it  convenient  to  adopt. 

One  account  of  the  distinction  is  to  the  effect  that  the 
subject  is  that  of  which  something  is  affirmed,  and  the  pre- 
dicate is  that  which  is  affirmed  of  it.  This  is  substantially  the 
account  which  Mill  gives,  but  of  course  without  professing  that 
it  amounts  to  a  real  definition.  Indeed,  if  it  aimed  at  being  a 
definition  it  would  be  something  of  a  circular  one,  for  we  should 
find  it  difficult  to  understand  what  is  meant  by  affirmation  unless 
we  had  already  distinguished  between  the  subject  and  predicate; 
and  in  any  case  we  should  find  it  of  little  use  to  appeal  to  such 
a  test  in  any  doubtful  cases.  Hamilton  gives  an  account  which, 
with  due  allowance  for  his  notional  phraseology,  seems  to  me 
to  be  somewhat  nearer  what  we  want.  He  holds  that  the 
subject  is  that  which  we  think  of  as  the  determined,  and  the 
predicate  as  the  determining  notion. 

V.  14 
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For  consider  what  actually  passes  through  the  mind  when 
we  frame  a  sentence  with  its  two  constituent  elements,  of  sub- 
ject and  predicate,  as  above  indicated.  Certain  exceptions 
apart  (to  be  considered  presently),  one  of  these  notions  or  terms 
is  readily  seen  to  occupy  the  prominent  place :  it  stands  first  in 
the  natural  order  of  thought,  so  &r  as  that  proposition  is  con- 
cerned, whether  or  not  it  had  been  the  first  to  enter  the  mind 
or  to  be  uttered  in  words :  it  is  that  which  is  modified  by  the 
conjunction  or  disjunction  of  the  other.  For  instance,  when 
we  say.  The  stone  is  heavy,  or  Heavy  is  the  stone,  in  each  case 
alike  it  is  the  stone  which  stands  foremost  in  the  mind.  When 
the  proposition  is  deliberately  thought  over,  what  we  realize 
first  are  such  items  as  the  shape,  colour,  size,  and  so  forth.  We 
start  with  a  certain  number  of  such  individualizing  character- 
istics, more  or  less  as  the  case  may  be,  and  to  this  group  of 
attributes  we  mentally  add  on,  or  recognize  the  presence  of,  the 
further  attribute  of  weight.  We  do  not  try  to  take  them  in  the 
reverse  order,  by  thinking  first  of  the  weight  and  then  adding 
on  the  rest  of  the  group  to  this.  And  so  in  the  great  majority 
of  propositions,  especially  in  those  in  which  a  substance  or 
something  substantial  is  present  to  claim  the  place  of  a  subject. 

It  may  serve  to  illustrate  the  point  in  question  if  we  revert 
for  a  moment  to  the  case  of  terms.  The  comparison  between 
the  formation  of  complex  terms  and  the  framing  of  propositions 
has  occupied  our  attention  already;  and  it  has  been  pointed 
out  that  every  such  term  contains  in  itself  the  ready  materials 
for  a  number  of  propositions,  and  that  what  may  be  called  the 
outcome  or  result  of  the  assertion  of  a  proposition  may  remain 
behind  as  a  permanent  deposit  in  the  form  of  a  term.  But  at 
present  what  we  have  to  call  attention  to  is  a  point  of 
distinction  between  them.  It  appears  to  me  then  that  the 
most  prominent  characteristic  of  predication  is  the  deliberate 
holding  out  before  the  mind, — whether  for  the  purpose  of 
junction  or  disjimction,— of  the  component  parts  of  the  proposi- 
tion as  separate  elements,  whereas  in  the  case  of  complex  terms 
the  two  elements  are  united  together  and  thought  of  merely  in 
combination.  Now  when  they  are  thus  held  up  separately  some 
kind  of  order  or  precedency  is  possible,  and  indeed  inevitable 
from  the  constitution  of  the  mind,  and  this  at  once  gives  an 
opening    to    the  distinction    between   subject  and    predicate. 
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Thus  in  'The  horse  is  black',  we  deliberately  distinguish  the 
horse  from  the  blackness,  but  intimate  that  the  attribute  is  to 
,be  joined  on  to  the  subject.  The  process,  at  the  moment,  is 
the  same  whether  we  supposed  ourselves  to  have  the  proposition 
already  before  us  or  to  be  in  the  act  of  making  it  for  the  first 
time.  At  the  instant,  we  are  keeping  mentally  apart  two 
elements  which  we  say  actually  adhere  together.  Now  contrast 
with  this  the  term,  *  The  black  horse ',  where  we  have  exactly 
the  same  two  elements  before  us.  Here  we  think  only  of  the 
result :  of  the  fisu^t  that  the  two  are  to  be  found  together.  It 
was  previously  pointed  out,  when  we  were  discussing  the  nature 
of  these  complex  terms,  that  we  could  hardly  say  that  there 
was  any  fixed  order  in  which  their  component  parts  successively 
took  their  place  in  the  mind.  Language,  of  course,  forces  us  to 
adq)t  a  verbal  sequence,  but  the  mind  takes  no  account  of  any 
snch  priority:  the  elements  seem  to  take  up  their  positions 
unconsciously  to  us,  and  on  their  first  appearance  to  show 
themselves  as  a  group.  When  we  enumerate  the  component 
elements  of  such  a  complex  term  we  feel  that  the  order  is, — 
for  any  but  poetical  or  rhetorical  purposes, — absolutely  in- 
significant. 

In  other  words,  though  the  term  and  the  proposition  both 
agree  in  involving  a  synthesis,  the  former  does  so  only  as  a 
result,  the  latter  as  a  process.  And  hence  the  fact  that  the 
latter  inevitably  gives  rise  to  the  distinction  between  subject 
and  predicate  in  respect  of  the  elements  involved  in  it,  whilst 
the  former  does  not.  But  when  two  elements  are  kept  separate 
before  us,  it  is  very  diflScult, — in  feet  almost  impossible  for 
beings  who  have  to  think  lineally  or  progressively, — not  to  put 
one  of  them  before  the  other.  There  is  almost  always  a  sort  of 
preponderance  of  one  over  the  other,  which  decides  which  of 
them  shall  take  the  precedence.  In  the  extreme  case,  to  be 
presently  discussed,  in  which  no  difference  whatever  can  be 
detected  between  them  in  this  respect,  we  should  not  naturally, 
—at  any  rate,  not  with  perfect  propriety, — adopt  the  predica- 
tive form  at  all.  But  if  we  do  adopt  it  we  should  find  one  of 
the  two  elements  would  have  to  be  forced  into  the  first  place, 
though  it  would  now  be  optional  with  us  to  put  whichever  we 
pleased  into  that  position. 

Must  then  the  subject  of  the  proposition,  occupying  as  it 

U— 2 
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does  the  prominent  place  in  the  mind,  be  necessarily  the  notion 
which  contains  the  majority  of  the  attributes,  or  the  most  import- 
ant ones :  be,  if  one  may  so  say,  the  heavier  notion  of  the  two  ?, 
There  is  a  natural  propriety  in  such  an  order  of  precedence,  and 
where  there  is  a  substance  in  question  we  shall  generally  find 
that  this  is  put  into  the  first  place  as  a  matter  of  right.  But 
there  is  certainly  no  invariable  rule  even  here.  For  instance, 
when  it  is  a  matter  of  identification  of  an  object  by  some 
observed  characteristic,  the  object  may  very  properly  be  put  into 
the  place  of  the  predicate.  Thus,  in  *That  white  spot  over  there 
is  a  snow  mountain  *,  the  subject  here  seems  to  owe  its  dignity 
of  nature  and  position  to  its  certain  presence  to  the  senses  at 
the  time.  The  great  majority  of  the  attributes  here,  and  indeed 
the  particular  substance  underlying  them  all,  are  remote  and  in- 
ferential, so  that  the  single  element  which  is  imquestionably 
present  takes  precedence  of  them.  In  such  cases  the  predicate 
may  even  be  an  individual  with  all  its  innumerable  qualities, 
and  yet  be,  so  to  say,  strung  on  to  a  single  sensible  impression : 
— thus, '  That  blue  patch  is  Snowdon  '.  I  do  not  think  that  in 
such  a  case  as  this  last  we  could  fairly  be  considered  to  be 
merely  predicating  a  namey  that  is,  the  proper  name  *  Snowdon', 
of  that  blue  sensible  impression.  This  might  be  so,  if  we  were 
now  for  the  first  time  imposing  a  name  upon  what  we  see ;  but 
when,  as  here,  the  name  is  fully  recognized  as  denoting  a  certain 
well-known  object,  all  that  we  are  doing  is  to  identify  the  visual 
presentation  entertained  at  the  moment  with  the  material  object 
denoted  by  the  name;  or  rather  to  refer  the  former  to  the  latter. 
It  is  the  predicate  here  which  forms  the  great  bulk  of  the 
synthesis  involved  in  the  proposition. 

Must  then  all  sentences  have  a  subject  and  a  predicate  ?  In 
other  words,  neglecting  merely  grammatical  considerations,  which 
turn  mainly  upon  the  order  in  which  the  words  are  placed  in 
the  sentence,  must  there  always  be  two  elements  present  of  which 
one  possesses  the  kind  of  preeminence  just  indicated  ?  Certainly 
not ;  several  kinds  of  proposition  may  be  suggested  in  reference 
to  which  the  logician  could  detect  nothing  of  that  distinction 
which  is  the  foundation  of  our  recognition  of  subject  and  pre- 
dicate. 

For  example,  there  is  the  case  of  pure  synonymes,  when  we 
have  two  names  for  precisely  the  same  object : — Plovers  are  Lap- 
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wings:  Clematis  Vitalba  is  Traveller's  Joy.  Here  it  does  not 
appear  that  there  is  really  any  process  of  mental  analysis  and 
synthesis.  Whether  we  penetrate  below  the  mere  name  or 
not :— whether,  that  is,  we  think  only  of  the  names,  and  re- 
cognize that  they  are  synonymes  for  an  object  with  which 
possibly  we  have  no  further  acquaintance,  or  whether  we  picture 
to  ourselves  the  individual  and  recognize  that  both  names  are 
equally  applicable  to  it; — in  either  case  there  seems  no  such 
distinction  between  the  two  terms  that  the  logician  ought  to 
daim  one  rather  than  the  other  as  a  subject  or  a  predicate.  Of 
course  we  can  put  whichever  of  the  two  we  please  in  front  of 
the  sentence,  and  thence  make  it,  in  the  grammarian's  sense, 
the  subject,  but  this  does  not  alter  their  essential  equality. 
What  the  statement  really  means  is  that  a  certain  object  has 
two  different  names  belonging  to  it.  So  regarded,  we  at  once 
see  the  materiaLs  for  a  true  subject  and  predicate  before  us. 
The  bird  or  plant  in  question  is  the  true  subject,  and  the  £Etct 
of  having  those  two  names  is  predicated  of  it,  just  as  we  might 
predicate  any  other  habit  or  characteristic.  But  this  is,  of 
coarse,  to  change  entirely  the  form  of  the  sentence ;  so  long  as 
it  was  kept  in  its  original  form  we  could  hardly  say  that  any 
such  distinction  as  that  between  subject  and  predicate  was 
^phcable  to  it. 

With  these  synonymes  must  be  ranked  statements  of  equality, 
and  indeed  most  estimates  of  ratio  or  comparison.  If  I  say, 
*This  tree  is  larger  than  that',  it  seems  very  doubtful  whether 
the  mental  process  is  best  described  as  one  in  which  we  select 
either  of  these  notions  or  objects  and  modify  it  by  the  other. 
We  may  do  this  if  we  please ;  that  is,  we  may  think  of  one  of 
the  trees,  and  amongst  other  attributes  assign  to  it  that  of  being 
larger  than  the  other.  But  if  we  enquire  what  is  the  actual 
attitude  of  the  mind  towards  the  objects  it  is  surely  that  of  just 
placing  them  side  by  side  and  comparing  them,  and  there  seems 
not  the  slightest  reason  for  saying  '  A  is  larger  than  B ',  instead 
of '  5  is  smaller  than  A  '. 

The  sum  of  the  matter  seems  to  me  to  be  briefly  this. 
Every  proposition  involves  a  synthesis  of  two  or  more  elements. 
In  the  great  majority  of  cases  one  of  these  elements  will  be 
larger  or  in  some  other  way  more  important  than  the  other,  and 
Uiis  will  naturally  be  put  first,  and,  so  to  say,  held  up  before 
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the  mind  during  the  time  in  which  the  other  is  added  on  to  it 
This  forms  what  we  may  call  the  foundation  of  the  relation  of 
subject  and  predicate,  so  far  as  the  facts  are  concerned.  When 
we  look  at  the  mental  side,  we  see  that  we  cannot  well  help 
putting  one  object  before  the  other,  and  uttering  the  words 
successively,  and  this  seems  to  give  the  groimd  of  the  gpnam- 
marian's  view  of  the  matter.  The  natural  result  follows,  namely, 
that  this  form  of  speech  comes  to  be  habitually  used  in  cases  in 
which  the  physical  foundation  for  it  is  no  longer  appropriate, — 
as  when  we  say.  Lapwings  are  Plovers,  thus  predicating  one 
synonyme  of  another.  There  can  be  no  doubt  that  it  is  always 
open  to  us  to  adopt  this  form,  and  for  purposes  of  mere  Logic 
often  convenient  to  do  so.  Hence  the  practice  of  the  formal 
logicians  to  insist  upon  every  proposition  being  couched  in  the 
form  X  is  F,  which  so  often  seems  to  do  violence  to  common 
conventions,  and  even  to  common  sense. 

There  is  another  way  of  regarding  the  matter  before  us, 
which,  being  an  unusual  way  may  serve  the  better  to  direct 
attention  to  some  of  the  points  involved.  A  proposition  may 
be  regarded  as  the  answer  to  a  question  actual  or  conceivable. 
Given  then  the  answer, — that  is,  any  proposition  having  been 
assigned, — in  what  different  ways  might  we  suppose  the  question 
to  have  been  put  so  that  this  shall  be  the  answer  to  it  ?  Assume, 
for  instance,  that  anyone  on  coming  suddenly  into  a  room  hears 
the  bare  statement,  'Balfour  is  a  statesman':  upon  what  possible 
enquiries  might  this  statement  have  followed  ?  Three  cases 
seem  to  be  possible. 

For  one  thing,  the  subject  of  the  sentence,  as  it  thus  stands^ 
may  have  been  present  to  the  mind  of  the  enquirer,  whilst 
the  predicate  was  what  he  sought.  That  is,  he  may  have  been 
thinking  of  Balfour,  and  have  been  in  want  of  some  designa- 
tion, in  other  words  of  some  predicate  to  attach  to  him ;  and 
accordingly  have  asked.  What  is  Balfour?  Of  course  the 
missing  predicate  must  have  been  confined  within  certain  narrow 
but  recognized  limits,  such  as  those  of  a  state  or  parliamentary 
kind,  but  within  these  limits  we  may  be  supposed  to  be  in 
ignorance.  What  was  known  and  present  to  us  was  a  subject ; 
and  what  we  wanted  was  some  predicate  for  it. 

Or  again ;  a  subject  may  have  been  sought  for  some  known 
predicate,  by  the  epquirer  having  asked,  Who  is  a  statesman  ? 
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Att^itkxi  is  directed  to  this  case,  as  it  seems  to  throw  some  light 
npon  the  real  characteristics  of  the  distinction  between  the  two 
el^nents.  The  predicate  here  is  clearly  first  in  the  mind  in 
the  (»der  of  time ;  in  &ct  there  it  stands,  waiting,  possibly  in 
▼ain,  for  its  desired  subject.  But  as  soon  as  the  mind  has  got 
possessiim  of  both  the  elements,  we  see  that  the  person  is  the 
more  important,  and  therefore  the  determining  one,  whilst  the 
comparatively  less  substantial  qualification  or  character  is  the 
ODB  which  IB  employed  to  supplement  it,  and  therefore  takes  the 
secondary  place. 

A  third  possibility,  of  course,  is  that  both  terms  were  already 
present  to  the  mind,  the  only  doubt  being  whether  they  should 
be  joined  together ;  that  is,  the  supposed  question  might  have 
been,  Is  Balfour  a  statesman  ?  Any  proposition  may  of  course 
be  apprehended  doubtfully ;  and  the  ordinary  grammatical  form 
for  expressing  such  doubt,  coupled  with  a  desire  to  have  it  dis- 
pelled, is  that  which  we  call  a  question. 

IV.  Affirmation  and  Negation.  For  logical  purposes,  the 
distinction  between  affirmation  and  negation  ought  not  to  offer 
any  real  difficulty.  In  fetct  the  perplexities  which  unfortunately 
have  sometimes  crept  into  the  subject  have  mainly  arisen  from 
an  almost  wanton  love  of  subtlety  or  paradox  on  the  part  of 
logiciana 

The  simple  and  obvious  distinction  which  forms  the  groimd 
of  the  separation  of  propositions  into  affirmative  and  negative, 
in  itself  needs  no  explanation,  at  least  when  we  are  dealing 
with  the  class  of  propositions  which  are  most  suitable  for  the 
predicative  form.  The  predicate  element  which  is,  so  to  say, 
held  out  before  us  for  the  moment,  for  comparison  with  the 
subject,  must  either  be  found  in  it  or  not ;  it  must  either  be  a 
constituent  member  of  the  group  or  not.  If  the  proposition  be 
what  is  called  an  analytical  or  verbal  one  the  alternative  before 
OS  is,  either  that  we  are  making  an  affirmation,  and  have  extracted 
die  predicate  fix>m  a  group  of  which  we  already  know  it  to  be  a 
member ;  or  we  are  making  a  negation  and  have  looked  in  vain 
for  some  element  which  we  knew  not  to  be  there.  If  the  pro- 
position be  a  synthetical  or  real  one,  the  alternative  is  that  in 
affirmation  we  are  going  to  add  on  some  predicate  to  the  group, 
whilst  in  denial  we  equally  hold  it  out  before  us  and  say  we  are 
not  going  to  put  it  there. 


216  PREDICATION  AND  PROPOSITIONS.  [CH. 

The  only  point  here  which  seems  to  deserve  any  notice  is 
that  one  particular  difficulty  which  we  saw  might  attend  affir- 
mative predication  is  absent  from  the  negative  form.  We  saw 
that  affirmation  consisted  in  separating  one  member  from  a 
group  to  which  it  belonged,  and  yet  in  regarding,  or  rather  in 
naming,  that  group  as  if  this  member  were  still  there.  We 
found  in  £Gtct  that  in  certain  cases  where  the  predicated  members 
constituted  a  large  proportion  of  the  total  group,  the  predicaticm 
was  apt  to  assume  an  almost  fictitious  form,  as  for  instance 
when  we  spoke  of  the  weather  by  enumerating  all  the  attributes 
which  constituted  it.  From  this  anomaly  negation  is  generally 
clearly  free.  I  may  picture  as  many  qualities  as  I  like  which 
are  not  to  be  found  in  the  subject  group,  and  it  is  obvious  that 
in  so  doing  we  are  in  no  way  tampering  with  the  integrity  of 
that  group  or  reducing  it  to  a  fiction. 

The  way  in  which  the  ingenuity  of  logicians  has  been  most 
successful  in  creating  difficulties  here  is  in  trying  to  evade  the 
fundamental  distinction  above  indicated  by  employing  one  form 
for  both  affirmation  and  denial.  This  it  is  attempted  to  do  bj 
the  use  of  negative  predicates,  retaining  only  one  form  of  copula 
Thus,  instead  of  saying,  The  stone  is  not  black,  some  would 
phrase  it.  The  stone  is  not-black,  thereby  securing  the  semblance 
of  an  affirmation.  We  need  hardly  pause  to  point  out  that 
nothing  is  effected  in  this  way  except  so  far  as  the  mere  ex- 
pression of  our  propositions  is  concerned.  Recur  for  a  moment 
to  what  was  said  when  we  were  dealing  with  the  distinction 
between  positive  and  negative  terms.  We  saw  that  *  not-black ' 
denoted  the  whole  class  of  things  of  which  '  black '  was  denied, 
or  could  be  denied  ;  its  connotation  or  characteristic  distinction 
was  the  absence  of  black,  and  nothing  else.  To  assert  the  absence 
of  black,  or  to  deny  its  presence,  are  merely  varying  verbal  ex- 
pressions of  one  and  the  same  fact. 

In  itself,  any  such  attempt  to  do  away  with  the  form  of 
negation  by  transferring  it  from  the  copula  to  the  predicate  in 
the  hope  that  it  could  better  be  stowed  away  out  of  sight  in 
the  latter  than  in  the  former,  is  an  entire  failure.  But  it  may 
serve  to  direct  us  to  two  considerations  of  some  importance. 

(1)  Fully  admitting  the  merely  formal  character  of  the 
transformation  in  question,  there  is  a  certain  development  of 
Logic  which,  dealing  exclusively  with  the  form,  finds  it  con- 
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Tenient  to  adopt  this  transformation.  This  is  that  development 
of  Formal  Logic  which  I  have  proposed  to  call  Symbolic.  The 
object  of  adopting  this  course,  in  this  special  treatment  of  the 
subject,  is  to  secure  simplification.  Whereas  common  speech 
makes  use  (universally)  of  positive  and  negative  copulas,  and 
also  makes  use  (not  unfi^equently)  of  positive  and  negative  terms 
as  well,  the  Sjrmbolic  scheme  finds  it  economical  to  employ  one 
form  only  of  copula, — at  least  so  £Bir  as  universal  propositions 
are  concerned, — ^namely,  the  negative  form,  marking  the  dis- 
tinctions of  affirmation  and  negation  in  the  predicate.  To 
cany  this  out  it  adopts  a  thorough-going  class  interpretation  of 
every  proposition,  declaring  that  such  and  such  a  class  is  empty, 
that  is,  non-existent.  Thus  when  it  wants  to  assert  that,  All 
cruciferse  are  edible,  it  firames  the  statement  in  the  form.  There 
are  no  cruciferse  non-edible ;  that  is,  it  declares  this  compartment 
to  be  unoccupied ;  this  potential  class  to  be  non-existent.  If  it 
wanted  to  state  that.  No  orchids  have  opposite  leaves,  it 
frames  the  statement  thus.  There  are  no  orchids  opposite-leaved. 
The  transformation  thus  made  use  of  is  adopted  entirely  for 
simplification,  and  for  the  symbolic  power  which  comes  of  sim- 
plification. No  one  who  uses  it  should  ever  suppose  that  he  is 
abrogating  the  fiindamental  distinction  between  affirmation  and 
denial  of  any  specified  fact,  however  optional  he  may  have 
rendered  it  which  form  shall  be  preferred  for  the  purposes  in 
hand. 

(2)  The  other  point  to  be  noticed  is  that  though  the  dis- 
tinction between  affirmation  and  negation  is  always  peremptory 
and  unambiguous,  yet  it  may  often  be  difficult  in  any  given 
case  to  say  which  of  two  propositions  best  deserves  to  be  called 
the  affirmative.  By  this  it  is  meant  that  given  a  proposition 
which  we  have  decided  to  consider  as  being  intrinsically  affirma- 
tive, it  is  easy  enough  to  state  the  corresponding  negative,  and 
conversely;  but  the  decision,  as  to  any  single  proposition,  whether 
it  is  most  reasonably  to  be  described  as  positive  or  negative, 
may  often  be  a  difficult  decision.  The  antithesis,  in  fact,  often 
comes  to  be  a  relative  rather  than  an  absolute  one.  If  we  revert 
to  what  may  be  called  the  typical  primitive  case  of  predication, 
viz.  that  of  a  substance  with  simple  attributes,  here  indeed  there 
is  seldom  much  difficulty.  As  between  the  statements  that  the 
picture  is  square,  and  that  it  is  not  square,  no  verbal  arrange- 
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ment  would  disguise  the  fact  that  the  former  is  the  affirmative. 
But  as  between  the  statements  that  a  certain  mountain  summit 
is  accessible  and  that  it  is  not  accessible,  the  case  does  not  seem 
so  plain.  When  we  picture  the  facts  implied  in  the  statements 
we  can  do  so  by  imagining  a  climbing  party  reaching  the  top 
after  many  efforts,  in  the  one  case,  and  turning  back  or  fiedling 
down  in  the  other.  Is  the  latter  intrinsically  more  of  a  n^;ation 
than  the  former  ? 

The  fact  that  it  should  be  so  difficult  to  give  an  offhand 
answer  in  some  of  these  cases  reminds  us  how  widely  the  con- 
ception of  predication  must  be  extended.  We  may  b^n,  as 
was  pointed  out  at  the  commencement  of  this  chapter,  by 
taking  substances  and  their  sensible  qualities,  but  we  find  that 
the  same  formal  framework  will  serve  to  indicate  syntheses  of 
an  exceedingly  complex  character.  Now  so  long  as  we  deal 
¥rith  such  elements  as  colour  or  weight,  the  non-possession  of 
these  attributes  offers  a  very  wide  and  heterogeneous  field  as 
compared  with  their  possession.  The  difficulty  of  saying  which 
is,  and  which  is  not,  in  itself  a  negative  quality  is  increased  by 
the  fact  that  the  one  is  by  comparison  definitely  limited 
whilst  the  other  opens  out  an  indefinitely  wide  scope.  The 
distinction  was  clearly  marked  by  the  old  logicians  when  they 
described  terms  which  merely  marked  the  non-possession  of 
some  quality  as  '  infinite '.  They  were  right  enough  as  reganls 
the  bulk  of  such  simple  attributes  as  mostly  present  themselves 
in  common  life,  but  we  should  greatly  underrate  the  range  over 
which  the  act  of  predication  may  extend  if  we  were  to  suppose 
that  this  comparative  indefiniteness  must  alwa]^  be  the  result 
The  non-possession  of  a  quality  may  really,  when  we  look  at  the 
&uita  denoted  by  the  terms,  in  certain  cases  be  the  simpler  con- 
ception of  the  two. 


CHAPTER  IX. 

THE  SCHEDULE  OF  PROPOSITIONS. 

Having  so  £eu*  discussed  the  general  nature  and  functions  of 
Propositioiis  we  must  next  enquire  into  their  subdivisions ;  that 
is,  we  most  ask  how  many  kinds  of  propositions  there  are,  and 
how  these  stand  related  to  each  other.  We  take  it  for  granted 
that  the  reader  knows  something  of  the  fie^miliar  logical  doc- 
trines on  this  subject ;  and  therefore  instead  of  spending  the 
time  in  an  exposition  of  the  common  view  we  will  rather  work 
round  aboat  the  subject,  raising  such  questions  as  these,  How 
and  why  does  it  come  to  pass  that  there  should  be  just  four 
forms  of  proposition  generally  accepted  ?  Are  there  any  other 
systems  of  logical  science  which  would  naturally  lead  to  a 
different  scheme  of  propositions  ?  In  particular,  is  it  necessary 
for  inductive  purposes  to  enlarge  the  accepted  scheme  ?  and  so 
fi»th. 

L  First  then,  as  regards  the  origin  and  justification  of  the 
femnilmr  traditional  scheme.  This  scheme  seems  unquestionably 
to  have  been  suggested  by,  and  indeed  selected  from,  the  pro- 
positions of  common  life ;  though,  as  we  shall  presently  see,  it 
comprises  but  a  small  proportion  of  those  actually  in  every- 
day use. 

In  order  to  settle  this  point  a  previous  question  must  be 
raised,  which  is  best  phrased  as  follows.  In  what  way, — that 
is,  in  what  kind  of  form,  whether  of  substantive  or  adjective  or 
otherwise,— do  the  subject  and  predicate  present  themselves  to 
the  mind  when  we  make  assertions  ?  This  question,  like  many 
others  raised  in  Logic,  subdivides  into  several  branches,  accord- 
ing as  we  enquire  (1)  how  the  matter  is  decided  spontaneously, 
that  is,  how  the  logical  habits  implicit  in  human  thought  have 
decided  it  already  for  us:  (2)  what  is  the  most  convenient 
arrangement  to  adopt  for  ordinary  logical  purposes:  and  (3)  what 
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other  possible  arrangements  there  may  be  available  for  this  or 
that  special  logical  procedure  or  system. 

(1)  What  then  ia  the  way  in  which  the  subject  and  predi- 
cate present  themselves  to  the  mind  when  we  have  no  theories 
consciously  before  us,  and  are  unbiassed  by  any  wish  either  to 
conform  to  logical  usage  or  to  invent  new  schemes  ?  For  my 
own  part  I  have  little  doubt  that,  speaking  generally,  the 
subject  of  the  proposition  is  most  usually  contemplated  as 
a  class,  i.e.  in  its  extension,  and  the  predicate  as  an  attribute, 
i.e.  in  its  intension.  This  is  one  of  those  points  which  each 
must  be  left  to  decide  for  himself,  as  we  should  not  too  hastily 
conclude  that  every  mind  works  on  exactly  the  same  lines. 
Take  an  example  or  two.  If  I  say  that  'all  diamonds  are 
combustible',  I  am  joining  together  two  connotative  terms, 
each  of  which  therefore  implies  an  attribute  and  denotes  a 
class;  but  is  there  not  a  broad  distinction  in  respect  of  the 
prominence  with  which  the  notion  of  a  class  is  presented  to 
the  mind  in  the  two  cases  ?  As  regards  the  diamond,  we  think 
at  once,  or  think  very  readily,  of  a  class  of  things,  the  distinctive 
attributes  of  the  subject  being  mainly  used  to  carry  the  mind 
on  to  the  comtemplation  of  the  objects  referred  to  by  them. 
But  as  regards  the  combustibility,  the  attribute  itself  is  the 
prominent  thing :  it  is,  so  to  say,  not  merely  caught  up  at  once 
but  retained  as  an  attribute  in  order  to  be  added  on  to  the 
objects  included  by  the  subject  term.  Combustible  things, 
other  than  the  diamond  itself,  come  scarcely,  if  at  all,  under 
contemplation.  The  assertion  in  itself  does  not  cause  us  to 
raise  a  thought  whether  there  be  other  combustible  things 
than  these  in  existence. 

It  is  no  doubt  extremely  difficult  to  say  what  takes  place  ip 
the  course  of  the  lightning  flash  with  which  proposition  after 
proposition  flies  through  the  mind.  What  we  must  be  sup- 
posed therefore  to  refer  to  is  not  the  semi-conscious  or  symbolic 
usage  of  our  terms,  but  their  first  distinct  appreciation.  That 
is,  we  must  conceive  the  process  of  assertion  to  be  suflBciently 
deliberate,  or  the  attention  to  be  sufficiently  concentrated  on 
the  process,  for  us  to  be  able  to  state  distinctly  what  we  mean, 
without  these  changes  having  been  carried  sufficiently  &r  for 
inference  to  have  had  time  to  come  into  play.  If  we  once 
begin  thus  to  supplement  our  first  thoughts  by  introducing 
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inferences,  or  by  correcting  what  we  did  actually  think  by  what 
we  consider  that  we  ought  to  have  thought,  we  shall  soon  dis- 
turb the  proposed  conditions. 

As  already  remarked,  this  seems  a  case  in  which  one  person 
is  hardly  entitled  to  dogmatize  for  others,  but  each  must  be 
left  to  state  his  own  experience.  So  far  as  I  can  judge  for  myself 
it  would  seem  that  the  first  glimpse  of  any  conscious  significance 
in  the  elements  of  the  assertion  consists  in  the  presentation  of 
a  sort  of  representative  diamond  being  burnt ;  but  more  than 
this  is  clearly  necessary  in  order  to  appreciate  the  universal 
proposition.  The  moment  we  pause  sufficiently  to  distinguish 
azKi  accept  the  proposition  as  a  universal  one,  we  seem  to 
outline,  as  it  were,  the  class  of  diamonds;  to  perceive  that 
there  are  others  like  the  representative  one ;  and  to  recognize 
that  we  are  to  take  every  one  of  these  into  account.  To  do 
this  is  to  interpret  the  subject  in  its  extension.  On  the  other 
hand  it  does  not  appear  that  any  such  reasonable  pause  leads 
one  to  treat  the  predicate  in  the  same  way.  We  do  not  feel 
any  necessity,  not  any  wish  indeed,  to  outline  the  corresponding 
class  of  combustibles.  If  any  one  definitely  asks  us  whether  there 
are  other  combustibles,  we  should  of  course  say  that  we  know 
there  are;  but  this  is  a  digression  and  no  part  of  the  statement. 
In  other  cases  we  might  say  that  we  do  not  know,  and  for  the 
purpose  in  hand  do  not  care,  for  that  we  are  merely  thinking 
of  the  quality  itself  and  not  of  the  area  over  which  it  extends. 

Of  course  there  are  plenty  of  exceptions  to  the  above  state- 
ment ;  cases,  that  is,  in  which  the  class-reference  of  the  predi- 
cate will  be  no  less  definite  than  that  of  the  subject.  For 
instance  in  the  classificatory  sciences  there  is  often  little  or 
nothing  to  choose  between  the  two  elements  of  the  proposition 
in  this  respect.  Thus,  on  hearing  the  statement  that  'all  tigers 
are  felidse ' ;  if  the  latter  term  conveys  any  clear  meaning  to 
the  niind  at  all  it  will  probably  stand  upon  much  the  same 
footing  as  the  subject.  Each,  of  these  classes  is  doubtless 
determined  by  its  appropriate  attributes,  by  which  it  becomes 
capable  of  definition;  but  each  is  presumably  so  constantly 
referred  to,  by  those  concerned  with  it,  in  the  shape  of  a 
(kfinite  class  of  objects,  that  it  will  very  likely  present  itself  in 
this  shape  rather  than  in  that  of  an  attribute  or  group  of 
attributes. 
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Corresponding  to  this  relation  between  the  subject  and  the 
predicate  in  a  proposition  there  seems  to  be  a  veiy  similar 
relation  between  two  parts  of  speech,  viz.  the  substantive  and 
the  adjective.  Without  attempting  any  critical  or  philological 
analysis  of  their  origin  and  significance,  the  following  hint  may 
be  suggested.  Recalling  what  was  said,  in  the  last  chapter, 
about  connotative  or  class  names,  we  saw  that  eveiy  one  of 
these  names  corresponded  to  a  class  actual  or  potential,  but 
that  there  was  a  broad  difference  in  one  respect  as  regards  the 
familiarity  of  these  classes.  Sometimes  the  objects  composing 
the  class  have  many  attributes  in  common,  and  therefore  have 
to  be  viewed  together  under  many  different  aspects;  sometimes, 
on  the  other  hand,  they  have  but  one,  or  very  few,  attributes 
in  common,  and  therefore  present  themselves  under  but  one 
or  few  aspects.  Groups  of  the  former  kind  have  naturally  much 
more  mutual  cohesion,  and  might  often  hold  well  together 
without  the  internal  bond  of  any  common  name,  whilst  those 
of  the  latter  kind  seem  to  stand  in  need  of  some  such  help 
if  the  mind  is  to  retain  them  as  a  unity.  The  former  are  as 
a  rule  indicated  by  the  names  which  we  call  substantives,  and 
the  latter  by  adjectives. 

To  the  grammarian  the  main  distinction  between  substan- 
tive and  adjective  is  found  in  the  fact  that  the  former  can, 
and  the  latter  cannot  conveniently  stand  as  subjects  of  propo- 
sitions. This  seems  only  another  way  of  stating  the  &ct  just 
above  mentioned,  namely  that  the  subject  and  predicate  are 
very  differently  appreciated  or  interpreted  in  the  mind.  If 
it  were  at  all  an  adequate  account  of  the  matter  to  say,  with 
Hamilton  and  others,  that  in  a  judgment  or  proposition  two 
notions  are  compared  together  and  seen  to  be  congruent  or 
otherwise,  it  is  hard  to  understand  why  these  notions  should 
not  simply  be  reversible,  still  using  the  same  terms  to  express 
them.  But  this  is  often  what  we  cannot  do,  and  the  &ct  that 
we  cannot  do  it  is  the  cause  of  a  certain  friction  between  the 
logician  and  the  grammarian.  For  instance,  in  the  process  of 
conversion,  it  is  just  as  easy  to  say  in  symbols  'some  X  isT' 
as  to  say  *  some  Y  ia  X\  But  when  we  put  this  into  words  we 
very  often  find  that  it  will  not  do  without  some  change,  because 
the  X  and  the  Y  had  been  respectively  expressed  by  the  sub- 
stantive and  the  adjective  appropriate  to  their  initial  relation 
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as  sabject  and  predicate.  Thus  '  some  men  are  ingenious '  goes 
very  awkwardly  when  converted,  unless  we  frame  it  in  such 
a  way  as  'some  ingenious  beings  are  men\  or  use  an  equivalent 
rendering.  And  so  in  most  other  cases,  the  adjectives  which 
can  play  the  part  of  a  subject  efiPectively  being  decidedly  ex- 
ceptional. 

The  reader  will  understand  that  these  remarks  about  sub- 
stantives and  adjectives  are  only  offered  here  as  confirmatory 
of  oor  present  position,  that  the  subject  and  the  predicate  of 
the  propositions  of  common  life  do  really  present  themselves 
in  a  somewhat  different  guise;  the  former  as  a  general  rule 
inclining  towards  the  extensive  or  class  interpretation,  and  the 
latter  with  equal  generality  inclining  towards  the  intensive 
or  attributive  interpretation. 

(2)  This  being  so,  what  sort  of  division  or  schedule  of 
jRopositions  would  seem  to  be  most  natural  ?  We  might  raise 
this  question  in  respect  of  either  subject,  predicate,  or  copula. 
As  to  the  subject,  remembering  its  primary  class-reference,  we 
should  certainly  look  for  a  two-fold  arrangement  according  as 
we  took  the  whole  or  a  part  of  the  class,  and  should  also  proceed 
to  ask  what  significance  was  yielded  by  resolving  to  take  none 
of  it.  As  to  the  predicate,  with  its  primary  attributive  refer- 
ence, we  should  recognize  only  two  alternatives,  namely  those 
of  acceptance  and  rejection.  And  as  to  the  copula,  since  its 
(Mily  business,  under  present  limitations,  is  to  assert  or  deny,  its 
significance  is  already  given  in  the  two  alternatives  open  to  the 
IR^cate. 

When  the  subdivision  is  thus  carried  out,  the  final  result 
seems  to  be  in  accord  with  the  four-fold  scheme  so  long  familiar 
to  logicians.  Inasmuch  however  as  the  way  in  which  this 
accordance  is  secured  does  not  seem  quite  obvious,  and  the 
inteicacies  which  lurk  at  many  points  of  the  path  do  not  always 
receive  the  notice  they  deserve,  we  ¥rill  discuss  the  question 
rather  more  minutely  than  would  otherwise  be  desirable.  We 
will  begin  with  the  so-called  quantityy  that  is,  with  the  modifi- 
cations of  the  subject. 

(i)  To  assert  of  all,  is  intelligible  enough :  at  least  it  does 
not  seem  to  involve  any  difficulties  beyond  those  inherent  in 
every  account  of  cognition.  The  natural  and  simple  expression 
for  it  would  take  the  form  '  every  Z  is  F',  or  *  all  Z  is  F' ;  that 
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is^  the  £Bimiliar  universal  affirmative.  So  far  logic  and  common 
usage  are  in  perfect  harmony. 

(ii)  To  assert  of  some,  begins  to  open  up  difficulties,  for 
here  we  find  the  paths  of  logic  and  of  common  usage  com- 
mencing to  diverge.  What  the  plain  man  invariably  means 
by  '  some '  is  '  some  only ',  but  certainly  more  than  one.  And 
in  both  points  he  would  be  confirmed  in  his  interpretation  by 
the  usage  prevalent  in  a  law  court,  where  it  is  essential  to  keep 
close  to  popular  renderings  of  popular  terms.  At  least  a 
witness  who  should  swear  that  he  had  seen  'some'  of  the 
prisoners  at  the  bar  near  the  scene  of  a  crime,  when  he  had 
really  seen  them  all  there,  would  be  pretty  certainly  repri- 
manded, and  asked  why  he  did  not  say  he  had  seen  them  alL 
And  if  he  swore  the  same  when  he  had  really  seen  only  one 
of  them  it  would  fare  still  worse  with  him.  In  both  these 
respects  logicians  have  almost  invariably  agreed  upon  a  special 
interpretation.  They  have  decided  that  'some'  shall  have  a 
very  wide  range,  extending  downwards  so  as  to  embrace  *  one ' 
only,  and  upwards  so  as  to  embrace  'all'.  In  a  word  they 
interpret  it  to  mean  not  none. 

The  full  reasons  for  this  interpretation  will  only  gradually 
appear.  But  it  may  be  remarked  that  we  thus  greatly  sim- 
plify matters,  for  we  are  enabled  to  reduce  the  six  resultant 
forms  suggested  on  the  last  page  to  four.  But  the  reader  must 
carefully  notice  that  on  this  rendering  the  particular  propo- 
sition includes  the  general  one.  This  seems  at  first  sight  para- 
doxical, for  it  would  generally  be  said,  on  the  contrary,  that 
'all  Z  is  F*  includes  'some  X  is  F'  under  it.  Regarded  as 
objective  facts  this  is  doubtless  so,  in  the  sense  that  every 
'  some '  of  the  class  is  a  part  of '  all '  of  that  class.  But  regarded 
as  an  assertion,  it  is  the  other  way.  '  Some  X  is  F',  as  com- 
monly interpreted  in  Logic,  is  the  general  expression  which  may 
possibly  include  'all  X  is  F'  as  a  single  case,  viz.  the  limiting 
case,  under  it. 

(iii)  To  assert  of  none.  Language  is  so  entirely  an  a&ir 
of  convention  that  it  would  be  idle  to  spend  much  time  in 
enquiring  what  a  phrase  might  have  meant,  when  we  very  well 
know  what  it  does  mean.  Moreover  on  this  particular  point 
it  is  difficult  to  say  anything  without  getting  on  to  ground 
which  has  long  been  suitably  occupied  by  venerable  jokes. 


a]  THS  SCHEDtTLE  OF  PBOPOSmOH&  SIS 

So  it  may  just  be  remarked  that  since  '  all  X  is  Y\  and  '  some 
J  is  F*,  mean  respectively  the  attribution  of  the  predicate  to 
the  whole  and  to  a  part  of  the  subject  class,  'no  X  is  Y'  would 
seem,  if  we  thought  only  of  verbal  consistency,  to  attribute  it  to 
noDe  of  the  class,  that  is,  simply  not  to  attribute  it  at  all  so  far 
ae  dis  class  is  concerned.  Now  this  would  be  a  difiPerent  thing 
bom  denying  it  of  the  whole  class,  for  the  mere  negation  of  an 
assertion  is  a  different  thing  from  setting  up  a  counter  assertion. 
This  we  admitted  in  the  case  of  '  some  X  is  F '  which  we 
expressly  confined  to  the  asserted  'some',  by  Buying  that  it 
involved  no  negation  of  the  remainder  after  that  '  some '  was 
aocoonted  for. 

In  other  words,  if  in  *  All  Z  is  F'  we  start  with '  all  JT '  and 
predicate  Fof  each  member;  and  in  'Some  X  is  F'  we  start 
with  '  some  X '  and  do  the  same ;  ought  we  not  in  '  No  X  is  F' 
to  start  with  *  no  X\  and  predicate  F  of  this :  in  other  words 
not  commit  ourselves  to  any  assertion  whatever  ? 

Ckmvention,  however,  in  the  exercise  of  its  supreme  right, 
has  decided  otherwise,  and  has  laid  it  down  that  the  phrase 
intrinsically  appropriate  to  assert  of  none  shall  be  taken  as 
exactly  equivalent  to  denying  of  all.  That  is,  *  No  X  is  Y*  is 
uiKlerstood  to  deny  F  of  any  and  every  X. 

(iv)  To  deny  of  all.  Here  again  if  we  were  reconstructing 
language  in  accordance  with  what  seems  suitable  we  might 
suggest  as  an  appropriate  expression, '  All  X  is  not  F ' ;  on  the 
ground  that  we  first  think  of  *  all  X '  and  then  deny  F  of  it. 
And  several  logicians  have  actually  employed  this  expression  for 
this  very  purpose.  But  usage  has  been  too  definite  and  stubborn 
to  be  successfully  set  aside,  and  accordingly  the  phrase  last  con- 
sidered ('  No  X  is  F')  has  been  generally  adopted  for  denying 
rf  all,  whilst  this  form  (*  All  X  is  not  F ')  has  been  sedulously 
avoided  by  most  logicians.  Their  reason  is  that  popular  usage 
has  made  it  exactly  equivalent  to  another  expression  which 
they  prefer,  viz. '  Some  X  is  not  F ',  which  comes  to  be  noticed 
next ;  and  it  is  of  course  confusing  to  recognize  two  distinct  but 
equivalent  phrasea 

(v)  To  deny  of  some.  Here  it  seems  to  me  that  the  paths 
of  common  and  of  logical  usage  again  run  into  one  track. 
'Some  X  is  not  Y'  is  universally,  and  perfectly  appropriately 
ttsed  by  US  all,  whether  Ic^cians  or  not,  in  order  to  deny  an 
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attribute  of  *  some '  members  of  a  given  class,  the  only  divergence 
consisting  in  the  limits  of  the  '  some  \  As  just  above  remarked 
popular  usage  also  employs,  as  an  equivalent  rendering,  the  form 
*  All  X  is  not  Y\bs  for  instance  in  *  all  indulgence  is  not  allow- 
able \  which  simply  means  that  some  is  not. 

(vi)  To  deny  of  none.  For  this  we  should  presumabljt,  if 
asked  to  suggest  a  phrase  ofiFhand,  ofier  the  following, — *No 
X  is  not  Y\  This  however  has  found  very  little  acceptance 
either  in  popular  usage  or  in  logical  manuals.  So  &r  as  it  has 
effected  a  footing,  however,  it  seems  to  be  accepted  in  a  sense 
analogous  to  that  which  we  found  was  imposed  upon  the 
'AflSrmation  of  none*.  That  is,  'No  X  is  not  F'  is  understood  in 
a  contrary,  viz.  in  an  aflBrmative  sense.  It  does  not,  by  denying 
of  *  nothing ',  tell  us  nothing.  Just  as  to  '  affirm  of  none '  was 
interpreted  as  equivalent  to  deny  of  all,  so  to  *  deny  of  none '  is 
interpreted  as  equivalent  to  affirm  of  all.  Hence  this  expression 
also  becomes  superfluous  like  the  fourth. 

The  outcome  of  all  this  may  be  briefly  stated  thus.  A  class 
interpreted  in  extension,  with  a  three-fold  division, — i.e.  a  class 
as  to  which  we  can  assert  or  deny  of  all,  some,  or  none, — ^yields 
six  possible  forms.  On  examination,  however,  it  is  soon  seen 
that  there  are  only  four  really  distinct  meanings  commonly  held, 
two  of  the  forms  being  only  retained  as  equivalent  or  alternative 
forms  to  two  of  the  others.  Hence  the  resultant  four  well-known 
forms  of  proposition,  viz.  All  X  is  F,  Some  X  is  F,  No  Z  is  F, 
Some  X  is  not  F. 

These  forms  are  most  instructively  arranged  as  follows : 
All  Z  is  F  contradicted  by  Some  X  is  not  F. 

No  Z  is  F  Some  Z  is  F. 

A  different,  and  rather  elaborate,  technical  arrangement  and 
nomenclature  for  the  mutual  relations  of-  these  propositions  is 
given  in  the  handbooks,  under  the  heads  of  Opposition  and 
Conversion.  For  our  present  purpose  however  it  is  better  to 
arrange  them  as  above.  We  are  thus  reminded  that  the  two 
forms  in  the  first  column  are  the  primary,  in  the  sense  of  the 
most  important,  forms.  They  are  the  only  forms  with  which 
science  can  consent  to  be  permanently  satisfied,  the  others 
existing  as  temporary  expedients.  This  they  may  do  in  two 
ways,  either  as  corrections  of  the  corresponding  universal  on  the 
same   line  with   them,  which  therefore  (if  established)   they 
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simply  controvert  and  remove ;  or  as  commencements  towards 
the  other  universal. 

Suppose  for  instance  that  we  are  dealing  with  the  assertion 
that  'some  climbing  plants  revolve  from  right  to  left'.  For 
scientific  purposes  we  can  never  contentedly  admit  such  a  state* 
ment  into  a  place  alongside  of  universals,  as  the  formal  logician 
does.  It  is  to  us  merely  a  temporary  step  to  something  further. 
Thus  it  may  possibly  come  into  direct  conflict  with  a  previously 
accepted  universal  that  no  plants  so  revolve ;  which,  therefore, 
on  due  proof  it  upsets.  But  can  it  be  regarded  as  a  stepping 
stone  to  the  corresponding  universal,  viz.  that  all  such  plants 
revolve  from  right  to  left  ?  Certainly  we  might  hope  eventually 
so  to  regard  it,  unless  we  were  faced,  as  we  should  be  in  matter 
of  iact,  by  the  corresponding  particular  negative,  that '  some 
plants  do  not  revolve  from  right  to  left  \  If  this  were  the  case, 
both  these  particular  propositions  would  have  temporarily  to  be 
set  aside  or  reserved  for  examination  until  they  could  be  reduced 
to  universals  on  a  smaller  scale.  We  feel  quite  sure  that  there 
must  be  some  characteristic,  though  we  have  not  yet  detected 
it,  which  would  enable  us  eventually  to  assert  that  *  all  climbing 
plants  of  such  and  such  a  description  revolve  from  right  to  left ', 
and  that  all  of  such  another  description  revolve  in  the  opposite 
direction. 

Suppose,  again,  that  we  meet  the  assertion,  or  acquire  the 
information,  that  'some  plants  are  built  up  of  cells'.  Here 
again  we  cannot  rest.  We  have  no  counter-universal  in  this 
case  to  rebut ;  accordingly  we  start  with  a  sort  of  slight  pre- 
sumption that  such  a  particular  may  go  on  to  become  a  uni- 
versaL  What  we  aim  to  do  is  to  generalize  it  into  '  all  plants 
are  built  up  of  cells  ',  or,  if  not  so  much  as  this,  at  least  into  the 
more  specific  assertion  that  all  plants  of  such  and  such  a 
description  are  so  built  up. 

We  call  attention  to  this,  as  to  other  points  of  divergence 
between  the  common  and  the  inductive  treatment  of  Logic, 
because  they  are  liable  to  be  overlooked.  In  the  former, — 
beyond  the  slight  slur  conveyed  by  the  words  "  pars  deterior  " 
in  the  syllogistic  rules, — particulars  and  universals  seem  to 
stand  on  a  footing  of  equality.  But  to  us  it  is  quite  otherwise. 
Truly  particular  propositions, — such,  that  is,  as  fulfil  the 
ordinary  logical  conditions, — are  essentially  unscientific.     They 
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can  at  best  be  regarded  as  temp(Hwy  resting  places  in  our  at- 
tempt to  generalize  and  obtain  universal  propositions. 

In  thus  speaking  of  particulars  as  being  unscientific  it  must 
not  for  a  moment  be  supposed  that  we  deny  their  existence  as 
temporary  and  justifiable  halting  places.  Jevons  has  gone  too 
far  in  this  direction.  Feeling  how  troublesome  their  manage- 
ment was  in  the  usual  sjrmbolic  treatment  of  Logic,  he  en- 
deavoured to  rid  the  science  of  them.  His  position,  so  fiu*  as  I 
understand  it,  is  this.  He  maintains  that  there  is  always  at 
bottom  some  qualifying  characteristic  in  a  particular  proposition 
which  would  enable  us,  if  we  knew  all  the  &cts,  to  express  it  as 
a  universal :  that,  in  fact,  '  some  X  is  F '  is  always  in  reality 
*all  X  that  is  Z  is  Y^\  This  appears  to  me  to  involve  some 
confusion  of  ideas,— one  of  the  many  such  which  arise  from  not 
distinguishing  between  the  true  subject-matter  of  Logic,  viz. 
our  assertions  about  facts,  and  those  facts  themselves.  It  is 
quite  true  that '  some  X  is  F'  may  eventually  be  thus  express- 
ible as  a  limited  universal,  just  as,  for  that  matter,  everything 
now  unknown  may  eventually  be  known  and  expressible  by  us. 
But  what  propositions  are  bound  to  assert  is  what  we  know  and 
mean  at  the  time,  and  no  more  than  this. 

Now  there  are  plenty  of  ways  in  which  the  truly  indefinite 
particular  may  be  acquired,  and  may  demand  expression  as  such. 
We  may,  for  instance,  have  acquired  it  from  authority.  Some 
one  may  have  told  us  that  it  is  not  true  that  *  No  Z  is  T\  and 
then  our  position  is  exactly  hit  off  by  the  aflSrmative  particular. 
Or  we  may  have  got  at  the  fact  deductively.  If  I  know  that 
more  candidates  entered  than  succeeded  in  passing,  I  know 
that  '  some  were  plucked ',  but  it  does  not  follow  that  I  have 
the  slightest  ground  for  knowing  what  was  the  characteristic 
limiting  mark  required  in  order  to  convert  thiB  into  a  narrower 
universal.  Again  I  may  have  observed  after  a  fi'ost  that  certain 
known  plants  in  my  garden  were  killed,  but  it  does  not  follow 
because  I  say  '  some  plants  are  killed  by  frost ',  that  therefore 
I  must  have  only  these  in  view.  I  may  distinctly  intend  to 
generalize  somewhat,  and  to  convey  the  belief  that  a  greater 
number  than  those  I   actually  saw,  were  so   killed.     I   may 

^  So  that,  symbolically,  in  his  notation,  it  stands  in  the  form  ZX=ZY  where  Z 
is  not  truly  indeterminate,  as  Boole  maintained  in  his  corresponding  form,  bai 
a  class  term  subject  to  the  same  laws  as  X  and  Y. 
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reahxe  the  proposition,  and  intend  to  communicate  it,  in  a 
tmly  indefinite  form.  And  so  in  many  other  cases.  For  these 
reasons  therefore  the  particular  proposition  cannot  reasonably 
be  rejected  fi:om  the  province  of  Logic. 

IL  So  much  for  the  traditional  scheme  of  elementary  pro- 
pooiticHis.  It  consists  really  of  a  selection,  with  but  slight  modifi- 
cations, from  amongst  the  popular  forms  of  speech ;  these  last 
taking  their  shape  and  arrangement,  as  we  have  seen,  from  the 
prevalent  habit  of  translating  the  subject  in  respect  of  extension 
and  the  predicate  in  respect  of  intension.  We  must  now 
enquire  what  sort  of  schedule  would  be  yielded  if  we  insist 
upon  interpreting  both  subject  and  predicate  in  respect  of  their 
extension. 

To  begin  with  ;  both  subject  and  predicate  will  now  have  to 
be  divided,  as  the  subject  alone  was  divided  before,  in  a  three- 
fold way,  according  as  we  take  all  of  it,  or  a  part,  or  none  of  it. 
So  much  is  clear.  But  when  we  come  to  ask  what  has  to  be 
mibstituted  for  the  affirmation  and  negation  adopted  in  the 
{»ie  vions  scheme,  we  find  that  the  change  is  important.  We  cannot 
strictly  predicate  one  class  of  another.  In  respect  of  their 
extension  one  term  can  only  be  included  in,  or  excluded  from 
anoth^*.  Accordingly  the  question  must  be  modified,  and  stated 
in  the  following  form, — In  how  many  distinct  ways  can  two 
dassee,  denoted  respectively  by  our  subject  and  predicate,  stand 
to  one  another  in  respect  of  total  and  partial  inclusion  and 
exclusion  ? 

I  have  discussed  this  point  elsewhere  {Symbolic  Logic)  with 
some  minuteness,  and  will  therefore  only  give  the  results  here 
in  a  very  summary  way.  It  appears,  then,  that  there  are  five 
such  relations,  viz.  the  following, — 

The  classes  X  and  F  coextensive, 
The  whole  class  X  coextensive  with  part  of  F, 
The  class  X  including  the  whole  of  F  and  more, 
The  two  classes  partly  coincident  and  partly  distinct. 
The  two  classes  wholly  distinct. 
As  regards  the  verbal  rendering  of  these  relations  there  is 
a  simple  and  complete  mode  of  effecting  this,  demanding  how- 
ever that  the  word '  some  *  shall  be  interpreted  in  the  distinctive 
sense  of  '  some,  not  all '.     We  can  accurately  express  them  by 
the  five  propositions, — 
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All  X  is  all  F, 

All  X  is  some  F, 

Some  X  is  all  F, 

Some  X  is  some  F, 

No  X  is  any  F. 
One  or  two  points  may  be  noticed  in  connection  with  this 
scheme.  In  the  first  place  this  five-fold  arrangement  is  precisely 
equivalent  to  that  which  is  so  familiar  to  us  in  the  well-known 
Eulerian  diagrams,  viz.  the  circles  so  often  employed  to  illustrate 
propositions  and  syllogisms.  And  the  fact  that  they  do  so 
accurately  fit  in  with  these  diagrams  is  to  my  thinking  a 
proof  that  the  diagrams  are  not  very  suitable  to  illustrate 
the  common  scheme  of  propositions.  A  four-fold  scheme 
of  propositions  will  not  very  conveniently  fit  in  with  a  five- 
fold scheme  of  diagrams,  as  the  reader  will  soon  find  if  he 
tries  adequately  to  represent,  say,  the  particular  negative. 
Again,  it  must  be  noticed  that  what  the  five  propositions  (or 
their  corresponding  diagrams)  are  competent  to  illustrate  is  the 
actual  relation  of  the  classes,  not  our  possibly  imperfect  know- 
ledge of  that  relation.  By  this  is  meant  that  when  we  say  '  All 
JT  is  F*  we  may  not  know,  and  certainly  do  not  announce, 
whether  or  not  the  X  covers  the  whole  of  F.  But  when  we 
turn  fi-om  this  common  proposition  to  the  actual  fiwjts  under- 
Ijring  it,  we  see  that  X  must  (under  the  conditions  so  stated) 
cover  all  or  a  part  only  of  F.  And  the  five-fold  scheme  forces 
us  to  choose  one  or  other  of  these  two,  since  it  offers  us  no  sinj^e 
form  which  expresses  the  alternative  between  the  two  state- 
ments, *A11  X  is  some  F',  'All  Z  is  all  Y\ 

III.  There  is  a  third  account  of  the  arrangement  and  divi- 
sion of  propositions  which  may  be  offered,  which,  like  the  last, 
must  be  very  briefly  noticed  here,  as  its  application  leads  us  into 
another  direction  than  that  most  appropriate  to  Inductive  Logic. 
This  is  the  account  in  accordance  with  which  propositions  are 
regarded  as  existential,  that  is,  as  asserting  or  denying  the 
existence  of  things  corresponding  to  a  certain  term  or  combina- 
tion of  terms.  Every  proposition  may  be  so  regarded ;  though 
the  alteration  in  their  rendering,  and  the  consequent  disturbance 
of  customary  schemes  of  arrangement,  will  seem  rather  startling 
to  those  who  examine  them  for  the  first  time  in  this  light.  Thus 
*  No  JT  is  F*  is  interpreted  as  denying  the  existence  of  any  such 
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class  as  XY\  *  All  X  is  F'  as  denying '  X  that  is  not  F  * ;  and  so 
forth.  Among  the  many  variations  entailed  by  the  acceptance 
of  sach  a  scheme  one  of  the  most  remarkable  is  that  the  really 
fimdamental  distinction  between  propositions  becomes  that 
between  the  universal  and  the  particular.  All  universal  pro- 
positions, whether  affirmative  or  negative  in  their  customary 
form,  are  here  interpreted  as  negative.  That  is  they  deny  the 
existence  of  a  certain  combination.  On  the  other  hand  all 
particular  propositions  are  interpreted  as  affirmative;  that  is, 
they  declare  that  a  certain  combination  does  exist. 

For  a  full  discussion  of  this  scheme  of  propositions,  and 
a  criticism  of  its  strong  and  weak  points,  the  reader  must  be 
referred  to  the  proper  quarter*.  Such  a  scheme  is  the  basis 
of  most  of  the  so-called  '  mathematical '  treatment  of  Logic, 
and  adds  enormously  to  our  power  of  grappling  successfully 
with  complicated  propositions.  In  fiict,  groups  of  really  com- 
plicated propositions  cannot  easily  be  combined,  and  their  net 
result  completely  determined,  on  any  other  scheme  yet  worked 
oat.  But  in  spite  of  this,  or  rather  as  a  consequence  of  this, 
such  an  existential  rendering  of  the  proposition  does  not  seem 
to  me  a  very  suitable  one  for  Inductive  purposes ;  and  I  shall 
therefore  adhere  to  the  traditional  form  of  proposition,  so  far  at 
least  as  any  technical  form  requires  to  be  employed. 

In  speaking,  as  we  have  been  doing,  of  three  distinct  ren- 
derings of  the  import  of  a  proposition,  and  the  consequent 
distinct  schedules  of  propositional  forms  which  have  to  be 
drawn  up,  the  reader  must  be  on  his  guard  against  a  possible 
misunderstanding.  There  is  no  question  here  of  right  or 
wrong;  we  are  not  now  deciding  between  the  claims  of  hostile 
theories.  Nothing  more  serious  is  at  stake  than  a  question 
of  convenience  and  of  efficiency  of  method.  There  has  been 
fiu-  too  much  of  a  disposition  on  the  part  of  logicians  to  con- 
sider that  there  must  necessarily  be  some  one  correct  view  as 
to  the  import  of  propositions,  and  that  therefore  in  deciding 

'  The  qoestion  is  discassed  at  length  in  my  Symbolic  Logi9.  It  ought  to  be 
pQinted  ont  that  this  particular  employment  of  the  existential  form  is  oharaoter- 
istie  of  the  Boolian  system,  and  of  the  methods  of  those  writers  (for  instance 
Jerons  and  myself)  who  adhere  more  or  less  to  his  general  conceptions.  Dr  Keynes 
has  adopted  a  somewhat  different  method ;  and  others,  like  lir  Macooll,  start 
from  a  very  different  point  of  view. 
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for  one  they  must  reject  others.    They  have  alwajrs  retained 
something  of  the  theologian's  spirit. 

It  must  be  strenuously  insisted  upon  therefore  that  any 
prepositional  rendering  and  scheme  which  we  may  adopt  is  a 
somewhat  technical  and  artificial  selection  of  our  own.  It  is 
not  that  we  invent  a  new  form,  or  decide  that  one  only  out  of 
many  is  right;  it  is  rather  that  out  of  the  many  and  various,  but 
more  or  less  equivalent  renderings  adopted  by  common  speech, 
we  select  one  as  most  efficient  for  our  purpose  in  hand.  Having 
done  this  it  becomes  more  consistent  and  scientific  to  adhere  to 
it  throughout ;  that  is,  to  substitute,  in  every  case,  our  equivalent 
proposition  in  place  of  any  of  the  other  forms  which  may  happen 
to  present  themselves. 

For  instance,  as  regards  the  popular  recognition  of  all  these, 
and  probably  many  other  forms  of  proposition,  abundance  of 
illustrations  may  be  offered.  For  the  traditional  four  forms^ 
indeed,  no  examples  need  be  offered,  for  they  are  far  too 
fitmiliar  to  need  this.  But  as  regards  the  two  other  views 
noticed  above  a  few  instances  may  be  conveniently  offered.  Thus, 
as  to  the  class-inclusion-and-exclusion  view,  we  should  just  as 
naturally  say  *  lawyers  include  solicitors  \ — (technically,  '  some 
lawyers  are  all  solicitors',) — as  use  the  two  ordinary  proposi- 
tions which  make  up  the  same  statement,  viz.  'all  solicitors 
are  lawyers'  and  'some  lawyers  are  not  solicitors'.  Again  it 
would  be  as  natural  to  say,  '  Gravitation  and  inertia  are  co- 
extensive '^technically, '  all  gravitating  bodies  are  all  inertia- 
possessing  bodies ') — as  to  employ  the  two  universal  affirmatives 
demanded  to  convey  the  same  information.  Plenty  of  other 
examples  might  be  offered,  but  these  are  sufficient  to  remind  us 
of  the  thorough  practical  recognition  of  the  class  explanation 
in  every  case  where  it  will  convey  our  full  meaning  most 
readily. 

Then,  as  regards  the  existential  interpretation,  a  similar 
abundance  of  examples  readily  offers  itself.  It  is  just  as 
natural  to  say  'There  are  no  non-conducting  metals'  as  to 
say  *  All  metals  are  conductors '.  It  is  more  natural  to  say 
'  There  is  nothing  which  is  at  once  cheap,  good,  and  beautiful ' 
than  to  adopt  one  of  the  subject-and-predicate  equivalents, 
such  as, '  No  good  and  beautiful  things  are  cheap ',  and  so  on. 

The  reader  must  not  be  induced  to  suppose,  by  the  use  of 
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this  word  'existential',  that  we  are  going  to  snare  him  into 
any  sort  of  discussion  upon  the  nature  of  existence  in  an 
<Hitological  sense.  The  sense  in  which  the  existence  is  to  be 
understood,  for  logical  purposes,  must  be  supplied  by  himself, 
or  be  gathered  from  the  intention  of  the  speaker,  or  from  the 
context  in  which  the  statement  occurs.  This  point  has  been 
urged  before.  It  has  been  already  insisted  upon  that  in  every 
proposition  without  exception,  if  it  be  intelligently  accepted  or 
rejected,  the  distinction  between  reality  and  unreality,  between 
existence  and  non-existence,  is  in  some  signification  or  other 
taken  for  granted.  We  cannot  assert  or  deny  (as  has  been 
abundantly  shown  already)  without  presupposing  that  this  dis- 
tinction has  been  already  admitted  and  appreciated,  though  of 
course  the  interpretation  adopted  in  various  cases  may  be  very 
different.  One  person  may  supply  the  common  physical  or 
experiential  test,  another  some  kind  of  conventional  test, 
whilst  a  third  may  take  that  of  mere  conceivability ;  but  that 
they  come  provided  with  some  such  test  or  standard  must  in 
every  case  be  taken  for  granted. 

In  discussing  these  existential  propositions  we  shall  find 
it  convenient  to  treat  separately  two  somewhat  distinct  types  of 
them,  viz.  those  in  which  we  start  with  a  notion  or  term  and 
claim  existence  (in  the  appropriate  sense)  for  this,  and  those  in 
which  we  might  be  said,  without  any  violent  stretch  of 
language,  to  start  with  an  assertion  of  existence  and  proceed 
to  add  on  the  notion  or  term  required  to  complete  the 
meaning. 

(I)  Propositions  of  the  former  tjrpe  are  not  very  frequent, 
and  where .  they  do  occur  they  are  mostly  devoted  to  the 
emphatic  declaration  of  actual  objective  existence  as  possessed 
by  the  subject  of  the  statement.  In  &ct  this  is  about  as 
emphatic  a  way  of  making  such  an  assertion  as  our  language 
affords,  as  for  instance  the  proposition  '  Qod  is '. 

In  such  cases  as  these,  then,  we  may  fairly  say  with  Mill  that 
a  certain  ambiguity  is  displayed  in  the  use  of  the  logical  copula 
'  is '.  In  its  normal  application  it  covers  the  whole  extent  of 
mere  logical  predication,  whereas  here  its  significance  is  so  con- 
tracted in  range  that  it  is  used  to  imply  actual  objective  existence. 
The  proposition  in  question  is  exactly  equivalent  to  *  Gkxi  exists ', 
and  this  is  merely  a  logical  abbreviation  for  *  Qod  is  existent ', 


234  THE  SCHEDULE   OF  PROPOSITIONS.  [CH. 

i.e.  we  are  here  making  a  distinct  predication  about  the  Deity^ 
that  He  is  not  merely  a  conceivable  object  of  thought  but  one 
which  exists  outside  our  imagination  and  can  have  His  existence 
verified  in  some  way  or  other.  In  other  words,  though  mere 
logical  existence  cannot  be  intelligibly  predicated,  inasmuch  as  it 
is  presupposed  necessarily  by  the  use  of  the  term,  yet  the  special 
kind  of  existence  which  we  call  objective  or  experiential  can 
be  so  predicated.  It  is  not  necessarily  implied  by  the  use  of  the 
term ;  it  is  not  conveyed  by  the  ordinary  copula ;  and  therefore 
it  is  a  perfectly  fit  subject  of  logical  predication.  To  say  *  God 
is  existent ',  if  'existence*  here  meant  nothing  more  than  logical 
conceivability  or  predicability,  would  be  a  mere  pleonasm ;  but 
to  make  the  same  assertion  in  the  narrower  sense  of  existence, 
is  to  utter  a  perfectly  consistent  proposition,  which  contains 
subject  predicate  and  copula,  and  in  which  the  predicate  and 
copula  are  not  in  any  way  S3mon3nnes.  This  may  be  made 
clearer  by  the  following  example  of  disjunctive  reasoning: — 
"  Whatever  is,  is  either  self-existent  or  created :  the  world  is ; 
therefore  it  is  either  self-existent  or  created."  The  accent 
necessarily  laid  here  upon  the  first  (and  third)  *  is  \  indicates 
the  special  signification  which  it  bears  in  such  an  application. 

(2)  The  other  class  of  existential  propositions  comprises 
those  in  which  the  notion  or  term  occupies  apparently  the  position 
of  the  ordinary  predicate,  whilst  in  the  place  of  the  subject 
stands  the  bare  affirmation  of  existence  of  some  kind,  as  in 
*  There  is  a  devil '.  With  these  we  may  class  the  ordinary 
impersonal  propositions  of  the  type '  it  rains ',  when  one  of  them 
is  expressed — as  it  might  be  rather  awkwardly  expressed  in 
English,  or  conveniently  and  accurately  in  some  languages, — 
by  the  words  'there  is  rain*. 

The  general  character  of  such  propositions  as  these  has 
been  already  discussed  in  the  previous  remarks  about  the 
nature  and  varieties  of  prepositional  statement ; — or  rather,  for 
this  is  an  important  distinction,  what  we  there  discussed  was 
the  possibility  of  converting  any  predicative  proposition  of  the 
common  type  into  one  beginning  with  this  vague  assertion  of 
existence  "  there  is  **,  but  concluding  with  a  complex  predicate. 
Thus  we  saw  that '  there  is  no  such  thing  as  corrodible  gold  * 
was  the  existential  equivalent  for  *  no  gold  is  corrodible ' ;  that, 
'there   is   no   gold  which  is  not  a  good  conductor'  was  the 
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equivalent  for  *  all  gold  is  a  good  conductor ',  and  that  analogous 
propositions  of  an  affirmative  character  were  the  equivalents  for 
the  two  fiuniliar  types  of  particular  propositions.  We  should 
aeldom  find  any  difficulty  in  throwing  back  an  existential 
proposition  of  this  complex  kind  into  the  customary  predicative 
shape.  There  is,  of  course,  an  occasional  ambiguity  as  to  which 
of  the  two  elements  whose  compatibility  is  asserted  or  denied 
is  to  be  selected  for  subject  and  which  for  predicate,  but  this 
amply  results  in  an  alternative  which  we  are  at  liberty  to  resolve 
at  our  choice.  Thus  'there  are  no  incurable  lunatics'  would 
naturally  be  thrown  into  the  form  '  all  lunatics  are  curable ', 
though  if  we  prefer  a  negative  rendering  we  may  state  it  thus, — 
'  no  lunatics  are  incurable  * :  besides  these,  the  reader  will  easily 
perceive  other  equivalent  renderings.  So  if  the  given  proposition 
were  *  there  are  deserving  paupers '  we  should  analyze  this  into 
subject  and  predicate  in  either  of  the  forms  '  some  paupers  are 
deserving',  or  'some  deserving  persons  are  paupers '.  All  this  is 
pkun  enough,  and  in  the  Symbolic  Logic,  where  the  existential 
form  of  proposition  is  adopted  to  the  exclusion  of  all  other  forms, 
the  consequences  of  carrying  out  this  system  to  the  furthest 
attainable  development  will  be  found  discussed  in  all  needful 
detaiL 

But  this  does  not  at  first  sight  seem  to  throw  any  light  on 
propositions  which  do  not  exhibit  this  complexity  in  the  term 
which  is  to  be  resolved  into  both  subject  and  predicate,  such 
as  the  examples  quoted  above:  'there  is  a  devil',  'it  rains'. 
How  are  these  to  be  treated  ?  We  must  certainly  somehow  find 
the  desired  two  elements,  of  subject  and  predicate,  and  I  should 
seek  them  as  follows.  In  the  former  of  the  two  propositions  we 
may  regard  the  word  *  w  *  as  open  to  analysis ;  that  is,  we  may 
consider  that  it  predicates  existence  of  the  objective  kind,  so  that 
the  proposition  is  transformed  into '  a  devil  exists ',  or '  a  devil  is 
existent'.  That  is,  such  a  proposition  as  this  has  no  in- 
telligible meaning  or  significance  unless  it  predicates  real  or 
olijective,  as  distinguished  from  notional  or  conventional 
existence. 

In  attempting  to  resolve  such  a  proposition  as  'it  rains', 
with  a  view  to  making  it  yield  us  both  a  subject  and  a  pre- 
dicate, we  shall  find  no  difficulty  if  we  bear  in  mind  the 
ess^itial   complexity   of  all   terms   at   bottom.     It   has   been 
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already  frequently  insisted  on  that  the  &ct  of  a  single  term 
being  employed,  instead  of  an  aggregate  of  terms,  does  not 
raise  the  slightest  presumption  that  the  notion  or  mental 
synthesis  is  at  bottom  less  complex*  It  is  an  accident  of 
language,  or  of  the  more  or  less  frequency  or  importance  of 
the  notion  under  given  circumstances  of  time  or  place,  whether 
one  single  term  be  available  or  whether  we  have  to  put  to- 
gether a  verbal  structure  composed  of  many  elements.  Thus 
in  this  proposition,  *it  rains*;  no  one  can  maintain  that  the 
fact  asserted  is  any  less  complex  that  that  which  we  naturally 
throw  into  a  fuller  form  when  we  say  'the  sky  is  overcast*. 
Indeed  this  latter  assertion  might  itself  be  just  as  conveniently 
made  in  the  impersonal  form  *it  is  gloomy'  or  *  it  is  dark'. 
How  arbitrary  is  the  selection  of  language  in  this  respect 
might  be  illustrated  by  innumerable  examples.  Thus  both 
we  and  the  Germans  can  say  'it  rains'  or  'it  ft-eezes';  we 
cannot,  whilst  they  can,  say  *it  dews'  or  'it  sheet-lightens';  and 
we  can  neither  of  us  say  'it  auroras'.  But  who  will  assert  that 
one  of  these  phenomena  is  more  complex,  or  has  a  better  right 
than  others  to  the  full  equipment  of  the  predicative  form  of 
assertion  ? 

If  therefore  any  one  asks  us  how  the  proposition  'it  rains'  is 
to  be  transferred  from  the  impersonal  or  existential  form  to  the 
predicative,  we  must  reply  that  our  language  oflFers  no  very 
obvious  or  convenient  substitute.  But  as  the  logician  declines 
to  be  thwarted  by  such  obstacles  he  need  find  no  diflSculty  in 
splitting  up  the  notion  so  as  to  make  it  yield  him  both  subject 
and  predicate.  Thus  he  may  prefix  the  word  '  sky '  or  'heaven', 
and  predicate  rain  of  this,  which  is  just  as  good  a  meaning  in 
itself  as  to  attribute  '  being  overcast '  to  the  sky,  or  '  lowering ' 
to  the  heavens.  Or,  if  he  prefers  to  keep  to  the  notion  of  rain, 
and  to  analyze  this,  he  may  remember  that  rain  is  foiling  water, 
and  that  therefore  the  idea  is  definitely  expressed  by  *  rain  is 
foiling '.  Anyhow  he  need  never  feel  at  a  difficulty  to  render 
any  proposition,  however  contracted  be  the  form  in  which  it  is 
offered  to  us,  into  the  full  logical  array  afforded  by  the  posses- 
sion of  subject,  predicate,  and  copula. 

IV.  In  discussing  above  the  accepted  forms  of  proposition  we 
were  purposely  reducing  them  to  a  minimum,  that  is,  enquiring 
what  is  the  smallest  schedule  with  which  we  can  conveniently 
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wott  Popular  speech,  however,  contains  a  great  variety  of 
other  fisrms,  and  it  may  therefore  be  fiurly  enquired  what  are 
the  principles  cm  which  so  many  of  these  are  excluded  Still 
more  particularly  must  it  be  enquired  whether  the  same  exclu- 
stoDs  are  to  be  retained  when  we  are  preparing  for  the  wants, 
not  of  the  narrow  syllogistic  Logic  but  of  a  comprehensive 
Inductive  system. 

The  main  exclusion  of  the  common  system  consists  in  the 
rejection  of  every  other  class  comprehension  than  '  all  \  '  some  * 
and  '  none*.  And  even  this  restriction,  as  we  have  seen,  admits 
of  narrower  application ;  for  when  we  interpret  '  some '  as  we 
always  do  interpret  it,  and  take  account  of  both  affirmation  and 
denial,  we  find  that  only  four  forms  are  actually  wanted  or 
employed,  viz.  the  universal  affirmative  and  negative,  and  the 
bare  denials  of  these. 

Popular  speech,  it  need  hardly  be  said,  employs  a  multitude 
of  other  and  intermediate  forms: — *Many  X  are  Y\  'nearly 
all  \  '  most ', '  a  few '  &c.  Sometimes  it  thus  expresses  them  in 
an  objective  form,  viz.  as  statements  of  the  more  or  less 
frequency  of  events,  or  wideness  of  their  prevalence.  Sometimes 
it  expresses  them  in  the  corresponding  subjective  form,  as  when 
we  say  of  some  particulcur  event '  I  am  almost  certain  it  will 
happen ',  '  I  think  it  more  likely  than  not  *,  and  so  forth.  (That 
these  objective  and  subjective  forms  are  almost  exactly  equiva- 
lent, I  must  content  myself  with  asserting  here ;  and  must  refer 
the  reader  to  works  on  Probability  to  justify  the  assertion.)  To 
all  these  intermediate  forms  of  assertion  the  common  Logic  now 
rigidly  closes  the  door.  It  used  indeed  in  former  days  to  admit 
them  by  a  sort  of  side  entrance,  under  the  designation  of 
'medals',  but  finding  them  hopelessly  intractable  to  such 
ddinary  rules  as  those  of  Conversion,  Syllogism,  &c.,  it  has  now 
veiy  prudently  resolved  to  reject  them  altogether. 

The  only  enquiry  we  have  a  right  to  make  here  is,  whether 
any  of  these  forms  give  ground  for  rational  inference ;  that  is, 
not  necessarily  for  certain  conclusions,  but  for  conclusions  suffi- 
ciently strong  for  practical  guidance.  This  they  unquestionably 
do;  as  follows: — 

(1)  For  one  thing,  when  propositions  which  assert  or  deny 
of  *  few '  or  '  many '  of  a  class  are  carefully  examined,  a  uni- 
formity  will   sometimes  begin   to  present  itself    It  is  the 
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peculiar  uniformity  mentioned  in  the  fourth  chapter,  where  it 
was  described  as  comprising  the  basis  of  Probability.  It  yields 
propositions  expressible  in  such  a  form  as,  *  on  an  average  two 
out  of  every  three  X*8  are  Y\ 

To  those  who  have  once  seized  the  true  conception  of  a 
*  limit  *  in  the  mathematical  and  physical  sense,  there  is  really 
nothing  more  to  be  said  about  these  propositions  under  the 
present  heading.  So  far  as  their  import  is  concerned  they  do 
not  much  diflfer  from  others,  except  as  they  show  themselves 
peculiarly  adaptable  to  the  predicative  as  opposed  to  the  class 
interpretation.  They  regard  the  subject  in  the  light  of  a  class 
and  the  predicate  in  that  of  an  attribute ;  and  they  assert  that 
in  proportion  as  we  go  on  taking  more  and  more  members  of 
that  class  we  more  and  more  nearly  find  the  assigned  proportion 
of  these  members  possessing  the  attribute  in  question.  It 
follows  from  this  that  such  propositions  are  of  limited  applica- 
tion, for  they  demand  in  full  strictness  that  the  numbers  of 
members  of  the  class  should  be  infinite;  and  for  practical 
purposes  they  demand  that  the  members  should  be  very 
numerous,  as  otherwise  we  should  not  allow  free  scope  to  the 
averaging  agencies  or  influences. 

There  can  clearly  be  no  question  of  classifying  such  propo- 
sitions, even  in  such  a  rude  way  as  that  of  arranging  them  on 
the  four-fold  scheme  of  the  common  system.  From  the  nature 
of  the  case  propositions  involving  a  numerical  determination 
merge  so  insensibly  into  each  other  that  it  is  obviously  useless 
to  think  of  grouping  them.  Indeed  the  distinction  between 
affirmative  and  negative  is  almost  evaded  on  such  a  view. 
Beginning  with  being  nearly  certain  in  favour  of  a  proposition, 
when,  say,  we  find  that  99  out  of  100  X's  are  F,  our  confidence 
gradually  declines  as  the  proportion  becomes  smaller.  When 
Y  only  holds  good  of  half  the  X%  we  are  in  absolute  uncer- 
tainty about  the  truth  of  the  proposition  in  any  individual  case. 
As  the  proportion  declines  still  further  our  confidence  diminishes 
continually ;  until  when,  say,  only  one  out  of  the  himdred  X's 
is  a  F,  we  are  nearly  certain  that  any  given  X  is  not  a  F 
That  is,  we  have  passed  from  the  neighbourhood  of  positive 
affirmation  to  that  of  positive  negation  by  a  continuous  process 
of  diminishing  the  proportion  of  the  subject  class  which  possess 
the  predicate  attribute. 
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(2)  Another  class  of  propositions  which  we  must  admit  is 
that  of  the  ordinary  arithmetical  kind.  The  class  here  referred 
to  is  not  that  in  which  we  determine  the  exact  magnitude  of 
some  individual,  or  measurable  quantity, — these  will  come 
under  our  notice  in  a  future  chapter,  when  we  discuss  the 
nature  and  use  of  units, — but  that  in  which  instead  of  having 
a  proportion  indefinitely  approximated  to  we  have  an  exact 
assignment  of  the  proportion  which  has  in  a  given  instance 
been  observed.  For  instance,  instead  of  saying  *0n  an  average 
two  out  of  three  men  live  to  50 ',  we  might  say  *  Out  of  90  men 
bom  in  such  a  town  in  the  year  1800, 60  lived  to  the  age  of  50*. 

Propositions  of  this  type  must  of  course  be  taken  into 
account  inasmuch  as  they  enable  us  to  draw  conclusions.  But 
so  fiu-  as  Logic,  whether  inductive  or  deductive,  is  concerned, 
they  are  apt  to  slip  firom  our  charge.  If,  on  the  one  hand,  we 
take  them  as  they  are, — that  is,  do  not  make  them  merely  the 
basis  of  further  inference, — they  are  treated  by  the  ordinary 
rules  of  arithmetic.  If  I  know  that  60  men  out  of  90  lived  to 
the  age  of  50,  and  that  20  out  of  the  same  number  lived  to  70, 
I  know  that  40  of  them  died  between  the  ages  of  50  and  70. 

If,  on  the  other  hand,  we  regard  these  propositions  as  mate- 
rial for  further  inference  they  are  apt  to  take  their  place 
amongst  mere  observations.  By  this  is  meant  that  propositions 
of  the  definitely  numerical  description,  *17  out  of  35  observed 
X'»  are  Y\  will  for  the  most  part  be  capable  of  becoming 
generalized  into  the  statistical  statement  'On  an  average 
17  out  of  35  X*B  are  Y\  before  they  come  under  serious 
tr^tment. 


CHAPTER  X. 

THE  HYPOTHETICAL  AND  DISJUNCTIVE  JUDGMENTS. 

Few  parts  of  Logic  have  given  rise  to  so  much  controversy 
and  diversity  of  opinion  as  that  which  deals  with  the  nature 
and  treatment  of  the  Hypothetical  judgment.  This  diversity 
displays  itself  at  eveiy  point  in  the  treatment  of  the  subject. 
It  shows  itself  in  the  usage  of  the  technical  terms  employed, 
such  as  'conditional*  and  'hypothetical',  which  have  been 
re-defined  and  interchanged  by  one  writer  after  another: — in 
the  account  given  of  the  nature  of  this  class  of  judgments,  and 
of  their  distinction  from  categoricals,  including  the  question 
whether  there  be  any  such  distinction  at  all: — and  in  the 
analysis  of  the  so-called  hypothetical  reasoning,  including  the 
question  whether  there  really  be  any  such  form  of  reasoning 
distinct  from  the  categorical. 

In  such  a  state  of  things  confusion  can  only  be  avoided  by 
a  sedulous  adherence  to  method.  Accordingly  the  alternative, 
which  we  have  had  forced  upon  us  before,  recurs  again  here. 
Which  of  the  two  plans  are  we  to  adopt :  are  we  to  start  with 
the  conventions  of  language  and  of  thought  as  we  find  them 
embodied  in  common  speech, — whether  the  speech  of  unsophia- 
ticated  daily  life,  or  the  same  as  it  has  been  selected  and  modi- 
fied by  common  logic, — and  do  what  we  can  to  define  these 
forms  and  extract  from  them  the  meaning  they  have  carried 
down  to  us  through  ages  of  use  ?  Or  shall  we  reverse  this 
order;  that  is,  shall  we  penetrate  below  these  forms,  starting- 
with  those  imderlying  facts  of  the  world  which  thought  and 
language  alike  have  to  deal  with,  and,  analyzing  these,  en- 
deavour to  ascertain  whether  there  is  any  class  of  phenomena 
suflSciently  characteristic  to  give  occasion  to  such  a  peculiar 
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form  of  speech  as  that  which  expresses  itself  in  the  various 
kinds  of  Hypothesis?  As  the  reader  will  conclude,  it  falls  in 
beet  with  the  general  scope  of  this  Treatise  to  adopt  the  latter 
coarse,  which  we  now  proceed  to  do. 

Revert  then  to  the  logician's  world,  as  we  described  and 
iUostrated  its  salient  features  in  the  first  chapter.  As  we 
there  pictured  such  a  world  there  would  not  seem  to  be  any 
reasonable  opening  for  more  than  one  form  of  speech,  which 
would  naturally  be  the  categorical.  Many  varieties  of  the 
categorical  proposition  would  of  course  be  needed.  We  should 
want  the  individual,  particular,  and  universal,  according  as  we 
were  speaking  of  one,  of  few,  or  of  all  of  a  class.  We  should 
need  past,  present  and  future  tenses ;  whatever  view  we  might 
take  as  to  the  tense  of  the  logical  copula  verb.  These,  and 
innumerable  other  modifications  of  the  simple  *A  is  B\  would 
have  to  find  a  place.  But  where  the  entire  range  of  events  is, — 
under  the  explanations  and  reservations  already  laid  down, — 
objectively  certain,  it  is  not  easy  to  see  how  there  should  be  a 
suitable  opening  for  any  of  the  many  forms  of  speech  whose 
typical  commencement  is  '  If  il  is  B\ 

But  it  was  fully  explained  that  the  world  as  thus  contem- 
plated belonged  to  a  very  remote  stage.  We  are  not  there  yet. 
The  picture  was  an  ideal  which  the  logician  had  to  postulate  in 
order  to  make  his  theoretical  position  unassailable.  The  re- 
minder is  hardly  needed  that,  however  certain  the  world  may 
be  in  itself,  we  do  not  yet  know  all  about  it;  or,  in  stricter 
language,  however  invariable  the  uniformities  may  be,  we 
have  not  at  present  secured  hold  of  them  all.  In  a  word,  we 
have  to  take  account,  in  our  scheme,  of  human  ignorance  and 
doubtw 

It  is  this  recognition  of  doubt,  and  the  necessity  of  ad- 
mitting it  as  a  determining  factor  in  casting  the  forms  of  human 
speech,  which  seem  to  me  to  afford  a  clue  to  the  interpretation 
of  hypotheticals.  But  as  there  are  several  different  shapes  in 
which  this  element  of  doubt  may  present  itself,  and  conse- 
qnently  more  than  one  linguistic  form  in  which  we  have  to  take 
account  of  it,  we  must  examine  in  turn  the  principal  ways  in 
which  this  element  may  be  detected. 

L  To  begin  with  the  simplest  case  possible.  Any  byct 
may  be  held  doubtfully  as  well  as  certainly;  or,  in  more 
V.  16 
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technical  language,  without  altering  in  any  way  the  matter  or 
the  form  of  the  proposition  *X  is  Y\  we  may  either  hesitate 
about  accepting  it  or  we  may  feel  quite  sure  of  its  truth. 

Here,  then,  seems  an  opening  for  a  corresponding  variation 
in  our  forms  of  speech,  since  the  alternative  involved  is  a  very 
common  and  a  very  important  one.  The  suggestion  might,  that 
is,  present  itself  that  whereas  certainty  about  a  &ct,  whether 
for  or  against,  is  adequately  met  by  the  categorical  form, 
yet  that  the  mere  attitude  of  doubt  about  a  fieu^t,  simply  as 
such,  calls  for  some  appropriate  linguistic  form  in  order  to 
•distinguish  it. 

Now  we  do  find  some  recognition  of  this  distinction  in 
popular  language,  for  in  one  way  or  another  we  generally  take 
care  to  make  it  plain  what  is  our  attitude  in  this  respect  towards 
the  statements  we  utter.  We  have  a  whole  catalogue  of  various 
qualifications :  X  may  be  F;  Jf  is  most  likely  F;  I  do  not  know 
whether  Z  is  F  or  not ;  and  so  on,  in  quite  innumerable  forma 
And  the  older  Logic,  recognizing  this,  made  a  most  painstaking 
but  supremely  wearisome  and  ineffectual  attempt  to  incorporate 
the  principle  underlying  these  various  forms  into  its  schemes, 
in  the  doctrine  of  the  so-called  Modals. 

Any  arrangement  of  this  sort,  however,  does  not  lead  us 
quite  in  the  direction  we  are  seeking.  What,  on  such  a 
supposition  as  this,  we  are  supposed  to  want  is  some  peculiar 
linguistic  or  grammatical  form  set  apart  for  the  purpose  in 
hand,  analogous  to,  but  distinct  from,  the  categorical  form. 
It  is  quite  possible  indeed  that  some  day  or  other  a  form  of 
such  a  kind  may  be  required.  When,  if  ever,  we  have  advanced 
so  far  towards  our  ultimate  speculative  goal  that  the  uncertain, 
instead  of  being  the  rule  shall  have  become  the  exception,  and 
when  moreover  we  all  find  ourselves  in  tolerable  agreement  as 
to  what  is  certain  and  what  is  doubtful,  then  perhaps  we  might 
find  it  convenient  to  adopt  two  quite  distinct  forms  of  expression 
indicative  of  two  such  distinct  attitudes  of  mind.  We  are  not 
there  at  present.  What  therefore  the  logician  finds  at  hand  is» 
not  a  single  peculiar  grammatical  form  which  he  can  contra- 
distinguish from  the  categorical,  but  an  infinitely  numerous 
array  of  qualifications  of  the  categorical  which  take  the  shape 
mostly  of  mere  additions  to  it,  as  when  we  say,  'I  am  not  sure 
that  X  is  Y\ 
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There  is  really  nothing  to  be  done  with  such  a  chaos  as 
this.  The  attempts  of  the  older  logicians,  above  referred  to, 
when  they  meddled  with  the  notorious  modals,  is  a  warning 
not  to  try  in  this  direction.  The  end  they  aimed  at  was 
right  enough ;  it  was  their  means  that  were  insufficient.  What 
we  now  do,  on  the  other  hand,  is  to  make  a  distinction  between 
ihoee  cases  of  doubt  which  admit  of  a  numerical  estimate,  that 
is,  which  rest  upon  quantitative  statistics;  and  those  which  have 
to  be  left  vague  and  indefinite.  The  latter  we  let  alone,  leaving 
it  to  popular  speech  to  exercise  its  resources  upon  their  expres- 
si(Hi,  and  only  hoping  that  we  may  some  day  be  able,  by  enlarged 
experience,  to  bring  them  under  quantitative  measurement  or 
estimate.  As  regards  the  former  our  attitude  is  very  different. 
So  fiu-  fiiom  thinking  the  old  logicians  wrong  in  attempting  to 
reduce  them  to  scientific  rule,  our  only  regret  is  that  they 
wasted  so  much  energy  and  ingenuity  on  hopeless  methods. 
What  we  now  do,  it  need  hardly  be  said,  is  to  relegate  them 
to  the  science  of  Probabilities,  the  province  of  which  may  be 
briefly  indicated,  under  its  subjective  aspect,  by  saying  that  it 
deals  with  inferences  among  propositions  as  to  which  our  degree 
of  doubt  can  be  quantitatively  estimated. 

We  must  therefore  refer  the  reader  to  some  special  treatise 
upon  that  subject.  The  topic  is  one  closely  connected  at  many 
points  with  Inductive  Logic,  of  which  it  is  indeed  nothing  more 
than  a  single  department  which  has  been  highly  developed. 
The  principal  reason  why  it  is  advisable  to  treat  it  apart  is 
that  its  large  and  frequent  appeal  to  mathematical  principles 
and  conceptions, — and  indeed  its  large  employment  of  de- 
tuled  mathematical  processes,  if  any  accurate  results  are  to 
be  obtained, — demand  a  somewhat  peculiar  aptitude  and 
training. 

n.  There  is  a  second  way  in  which  we  may  entertain  a 
measure  of  doubt  in  regard  to  the  facts  before  us,  and  this  under 
sufficiently  frequent  and  definite  conditions  to  offer  a  suitable 
opening  for  the  use  of  a  peculiar  form  of  predication.  We  may, 
that  is,  know  the  limits  of  some  intended  assertion,  but  remain 
nncertain  as  to  our  position  within  those  limits.  This  uncer- 
tainty may  affect  either  the  subject  or  the  predicate.  We  begin 
with  the  latter,  as  the  simpler  case. 

(1)     We  may  know,  then,  that  a  thing  possesses  one  or 

16—2 
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other  of  two  attributes,  but  have  no  means  of  deciding  between 
the  two.  This  leads  to  the  commonest  form  of  logical  disjunction 
expressed  in  the  form,  JT  is  V  or  Z.  Now  there  is  no  doubt 
that  such  a  proposition  as  this  seems  very  distinct  fix>m  the 
categorical ;  but  a  little  consideration  will  show  that  in  many 
cases  the  difference  is  by  no  means  serious.  In  the  first  place, 
remember  that  a  proposition  may  be  interpreted  under  its  class 
aspect.  When  this  is  done  'X  ia  Y*  relegates  the  X  some- 
where or  other  within  the  range  of  F,  but  does  not  indicate 
how  much  of  the  range  is  thus  occupied.  What  more  then  is 
done  by  the  disjunctive  *  X  13  Y  or  Z\  beyond  referring  X  in  a 
similarly  vague  way  to  the  range  of  Y  and  Z  combined  ?  The 
indication  of  uncertainty  is  increased  in  the  latter  or  disjunctive 
form,  but  it  does  not  make  its  first  appearance  there.  And  even 
any  such  increase  of  uncertainty  is  due  in  part  to  the  accidents 
of  language.  Suppose  we  have  a  single  name  for  the  class  *  F 
and  Z\  and  substitute  this,  the  expression  may  again  become 
categorical  in  form  without  actual  change  of  meaning.  Thus, 
if  I  assert  of  a  certain  man  that  he  is  a  lawyer,  I  refer  him  to  a 
certain  class  of  persons.  But  I  do  exactly  the  same,  neither 
more  nor  less,  if  I  say  of  him  that  he  is  either  a  barrister  or  a 
solicitor,  provided  it  be  known  that  these  are  subdivisions  of  the 
class  lawyer.  The  latter  statement,  though  sounding  the  more 
indefinite  of  the  two,  is  not  really  so;  all  that  it  does  is  to 
emphasize  a  distinction  which  existed  and  might  have  been 
known  before. 

It  must  be  admitted  however,  that  such  a  resource  as  this, 
which  enables  us  to  translate  a  disjunctive  into  a  categorical, 
can  hardly  be  one  of  common  occurrence.  The  great  majority 
of  the  disjunctives  which  meet  us  in  daily  life  refer  to  classes 
which  are  disconnected, — often  very  widely  so. — and  which 
common  speech  has  therefore  never  found  occasion  to  group 
together  under  the  cover  of  some  common  name.  For  instance, 
the  elements  of  the  disjunction  may  be  two  class  terms  which 
have  little  in  common,  as  '  fool  or  knave ' :  they  may  be  events 
which  are  remote  in  time  and  disparate  in  character,  as  'be 
vaccinated,  or  run  a  risk  of  small-pox ' :  they  may  be  individual 
acts  or  sayings  of  distinct  persons,  as  'quoted  fi-om  Shelley  or 
fi-om  Byron '.  In  all  these  cases  we  might  invent  some  commcm 
term   which  should  enable   us  to  evade   the  necessity  of  a 
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disjunction ;  for  the  resources  of  language  are  large,  and  it  is 
difficult  to  say  of  any  two  things,  however  apparently  uncon- 
nected, that  we  could  not  discover  some  common  characteristics 
in  them  which  should  serve  as  the  ground  of  a  common  name. 
But  in  all  ordinary  circumstances  it  would  be  absurd  to  look  for 
this.  The  alternative  or  disjunctive  character  of  the  proposition 
better  marks  our  mental  attitude  in  these  cases,  namely,  that  of 
not  merely  referring  an  object  to  a  class,  but  of  recognizing  that 
it  belongs  to  one  or  other  of  two  subdivisions  which  are  too 
disparate  to  be  grouped  together  with  convenience. 

There  is  one  slight  ambiguity  which  deserves  a  moment's 
notice  here.  It  concerns  the  case  in  which  the  subject  of  the 
di^unctive  predicate  is  a  plurative  class  as  distinguished  from 
an  individual  The  former  admits  of  one  possibility  which  is 
excluded  from  the  latter.  The  difference  arises  in  this  way. 
When  I  say  that, '  All  X  (or  some  X)  is  either  Y  or  Z',  I  do 
not  make  it  clear  whether  these  JT's,  all  or  some,  are  to  lie  in 
one  lump,  so  to  say,  either  in  the  F-class,  or  in  the  Z-class,  or 
whether  some  of  them  may  lie  in  one  and  some  in  the  other. 
From  the  nature  of  an  individual  no  such  doubt  could  arise  in 
his  case.  But  such  an  ambiguity  seems  to  be  merely  one  of 
the  many  which  common  speech  has  not  found  it  worth  the 
trouble  to  guard  against.  If,  for  instance,  I  say  that,  at  a  cer- 
tain election,  'All  the  clergy  will  give  their  votes  either  on 
High  Church  or  on  anti-liquor  grounds ',  I  leave  it  uncertain 
whether  they  will  all  be  found  to  herd'  on  one  side  only,  or  to 
be  scattered  over  both. 

So  much  for  affirmative  propositions.  As  regards  negatives 
it  seems  clear  that  in  their  case  no  true  disjunctive  is  possible ; 
or,  rather,  it  will  be  admitted  that  the  so-called  disjunctive 
differs  here  in  no  essential  respect  from  the  non-disjunctive. 
This  arises  boxxx  the  £ELct  that  the  predicate  is  necessarily 
distributed  in  every  negative  proposition,  so  that  what  we  have 
seen  to  be  the  characteristic  of  the  disjunctive, — i.e.  its  more 
emphatic,  or  formal  non-distribution  of  the  predicate, — cannot 
possibly  exist  here.  If,  for  instance,  I  say  that  'X  is  neither  Y 
nor  Z\  1  simply  exclude  X  from  the  ground  of  Y  and  Z 
together.  So  far  from  increasing  the  vagueness  of  the  reference 
of  the  subject,  by  the  addition  of  successive  alternatives  in  the 
disjunction,  we  actually  diminish  the  vagueness  at  each  such 


246  HYPOTHETICAL  AND  DISJUNCTIVE  JUDGBCBNTS.  [CH. 

step.  Here,  as  before,  if  we  can  discover  a  term  which  just 
covers  the  extent  of  Y  and  Z,  say  P,  the  semblance  of  any 
disjunction  may  at  once  be  got  rid  of  by  the  substitution  of  P 
for  '  Y  or  Z\  This  holds  equally  whether  X  is  an  individual, 
a  whole  class,  or  a  part  of  a  class,  so  that  the  trifling  ambiguity 
noticed  above  does  not  introduce  itself  into  these  negative 
propositions. 

There  is  only  one  way  in  which  negatives  can  be  introduced 
into  a  true  disjunction,  and  that  is  by  the  employment  of  terms 
with  negative  prefixes,  such  as  not-F,  not-Z.  But  when  we 
say  that  *  X  is  either  not-F  or  not-Z',  this  is  clearly  in  form 
not  a  negative  but  a  positive  disjunction,  and  therefore  calls  for 
no  further  discussion. 

(2)  The  other  kind  of  simple  disjunction  commonly  recog- 
nized by  the  logicians,  is  one  in  which  the  subject  is  thus  affect- 
ed, and  which  may  therefore  be  typified  by  the  form  'A  or  B  is 
C '.  The  explanations  and  simplifications  offered  above  do  not 
apply  here,  and  a  little  consideration  will  show  that  the  extra 
uncertainty  corresponding  to  the  introduction  of  this  kind 
of  disjunction  into  a  proposition  is  of  a  somewhat  more  serious 
kind. 

The  reason  why  disjunction  in  the  subject  is  more  serious 
than  disjunction  in  the  predicate,  is  connected  with  the  inter- 
pretation of  propositions  laid  down  in  the  last  chapter  (p.  219). 
The  predicate  of  the  ordinary  affirmative  is  always  non -distri- 
buted, whilst  its  subject  (if  a  universal  proposition)  is  distri- 
buted. Now  we  have  just  seen  that  the  principal  change  which 
the  introduction  of  a  disjunctive  alternative  into  a  predicate 
which  was  previously  simple — the  substitution  say  of  *  X  is  Y 
or  Z\  for  the  simple  *  X  is  Y\ — could  produce  was  to  widen  the 
reference.  Hence  when,  as  in  the  predicate,  the  reference  was 
already  indefinite,  owing  to  the  non-distribution,  the  only 
resultant  change  is  one  of  degree.  On  the  other  hand  when, 
as  in  the  subject  of  a  universal  proposition,  the  original 
reference  was  definite,  owing  to  the  distribution,  the  resultant 
change  may  amount  to  one  of  kind  rather  than  of  degree. 

We  shall  see  our  way  best  here  by  beginning  with  indi- 
vidual propositions.  When  I  say,  *  The  Bishop  of  London  will 
be  present',  I  am  referring  a  definite  subject  to  an  indefinite 
predicate — if  the  latter  is  regarded  under  its  class  aspect,  as  it 
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always  may  be.  Now  what  change  exactly  is  introduced  when 
for  the  above  I  substitute, 'Elither  the  Bishop  of  "London,  or  the 
Bishop  of  Winchester,  or  so  on  (enumerating  the  bishops  in 
order)  will  be  present'?  Merely  that  of  substituting  an 
indefinite  subject  for  the  former  definite  one.  This  is  seen  more 
clearly  if  we  replace,  as  before,  the  succession  of  alternatives  by 
one  common  term  which  just  covers  them  all.  Thus  we  may 
say  here,  *  A  member  of  the  Episcopate  will  be  present ' ;  an 
expression  of  exactly  the  same  significance  to  anyone  who 
knows  the  reference  of  the  terms.  The  only  way  in  which  this 
differs  structurally  fi*om  the  first  sentence  is  that  it  is  a 
categorical  with  an  indefinite  instead  of  a  definite  subject. 

Now  take  an  ordinary  universal  affirmative  with  a  distri- 
tive  subject,  such  as,*  All  clergymen  will  support  the  candidate'. 
What  change  is  introduced  here  by  the  substitution  of  the  dis- 
junction, 'Either  all  the  clergy,  or  all  the  barristers,  or  all  the 
doctors  will  support  the  candidate '  ?  Here,  as  before,  we  hap- 
pen to  have  one  general  name  for  the  aggregate  of  separate 
classes  in  the  disjunction,  viz.  'the  learned  professions';  so  that 
we  may  phrase  the  statement,  without  any  change  of  meaning, 
'One  at  least  of  the  learned  professions  will  support  him*. 
Here  again  the  only  structural  distinction  between  this  sen- 
tence and  the  first  consists  in  the  presence  of  an  indefinite  as 
contrasted  with  a  definite  subject,  for  both  remain  simply  cate- 
gorical 

Now  take  the  case  of  a  particular  proposition.  Let  us 
suppose  that  in  a  certain'  state  of  parties,  *  the  Opposition ' 
comprises  Whigs,  Radicals,  and  Home  Rulers,  and  begin  with 
the  proposition,  *  Some  of  the  Whigs  will  vote  for  us '.  Take 
the  initial  step  of  substituting  a  disjunctive  subject,  so  as  to 
change  the  proposition  into,  *  Either  some  of  the  Whigs,  or 
some  of  the  Radicals,  or  some  of  the  Home  Rulers  will  vote 
for  us '.  Do  we  here  make  even  that  slight  structural  change 
which  we  noticed  in  the  two  preceding  cases,  and  which  consisted 
in  turning  the  subject  of  the  proposition  fi*om  a  definite  into 
an  indefinite  one  ?  Certainly  not :  all  that  we  do  is  to  slightly 
increase  the  indefiniteness  which  already  existed  there.  We 
see  this  more  plainly  by  substituting  a  single  term  for  the 
succession  of  alternatives.  Thus  compare  the  proposition 
'some  of  the  Whigs  will  vote',  with  'some  of  the  Opposition 
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will  vote'.  Both  propositions  display  the  indefinite  character, 
with  only  the  slight  difference  that  the  latter  does  it  rather 
more  than  the  former,  because  the  possible  range  of  its  subject 
is  wider. 

On  the  whole,  then,  it  seems  that  we  may  sum  up  our 
present  results  as  follows.  All  that  a  disjunction  can  effect  is 
to  widen  the  reference,  by  assigning  two  or  more  classes  for 
the  determination,  instead  of  one  only.  By  this  is,  of  course, 
meant  merely  that  a  reference  to  '  F  or  Z'  is  more  indefinite 
than  a  reference  to  Y  only  or  to  Z  only,  not  that  it  is  more 
so  than  reference  to  W,  say,  by  mere  virtue  of  being  a  dis- 
junction. At  this  point  conventions  of  language  come  into 
play :  a  mere  disjunction,  as  such,  tells  us  nothing,  for  if  there 
happen  to  be  a  common  term  just  covering  the  range  of  Y  and 
Z,  we  can,  by  the  substitution  of  this,  get  rid  of  the  verj- 
semblance  of  all  disjunction. 

This  concerns  what  we  may  call  the  quantity.  As  regards 
the  quality y  the  question  may  be  phrased  thus:  Does  the  change 
of  a  proposition  from  a  categorical  to  a  disjunctive  make  it  in 
any  way  a  different  kind  of  proposition?  The  answer  must 
be  that  this  depends  upon  where  the  disjunction  occurs.  If 
it  is  found  in  the  predicate  (in  an  affirmative)  no  such  change 
is  produced,  for  the  reference  of  the  subject  to  that  predicate 
was  indefinite  already.  Nor  does  it  do  so  when  occurring  in 
the  subject,  if  the  proposition  was  a  particular  one :  the  change 
of  subject  from  'some  X*  to  'some  X  or  some  Y*  yields  no 
alteration  of  real  character.  But  if  it  occurs  in  the  subject  of 
a  universal  proposition,  as  by  changing  'all  Z'  to  'all  JC  or 
Y\  then  since  we  have  rendered  indefinite  what  was  before 
definite,  we  have  made  a  real  alteration  in  the  character  of  the 
proposition. 

III.  So  fer  we  have  not  found  any  characteristic,  either  in  our 
ordinary  experience  or  in  the  propositions  which  describe  it, 
which  seems  capable  of  furnishing  a  basis  for  so  distinctive  a 
form  of  speech  as  the  hypothetical.  There  is,  however,  another 
way  in  which  doubt  may  make  itself  felt,  under  circumstances 
which  are  more  complicated  and  are  such  as  our  experience  in 
the  world  is  constantly  requiring  us  to  face ;  and  this  it  seems 
to  me  is  just  of  the  kind  we  require.  In  saying  this  it  must 
not  be  supposed  that  we  are  laying  it  down  that  the  hypo- 
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thetical  form  in  common  speech  always  and  everywhere  corre- 
sponds to  the  particular  combination  of  fiELcts  and  accompanjdng 
mental  attitude  about  to  be  described.  Forms  of  speech  of 
immemorial  origin  are  far  too  subtle  and  variable  in  their 
development  to  submit  to  any  such  rigid  determination  of 
their  significance.  All  that  can  be  claimed  is  that  the  form 
in  question  probably  originated  in  a  certain  mental  attitude 
which  is  one  of  wide  prevalence  and  peculiar  significance ;  that 
this  attitude  still  corresponds  on  the  whole  to  the  great  majority 
of  cases  in  which  the  hypothetical  is  currently  employed ;  and 
that  where  the  form  is  used  outside  the  original  or  appropriate 
field  of  emplojrment,  we  can  almost  always  trace  some  link  of 
comiection  which  practically  justifies  its  use.  We  will  begin 
with  a  general  explanation  of  this  view,  and  then  proceed  to 
the  discussion  of  certain  difficulties  which  are  likely  to  suggest 
themselves. 

The  condition  of  things  here  referred  to  is  that  in  which 
we  know  that  two  elements, — events,  objects,  or  what  not, — 
are  connected  together,  but  are  uncertain  about  the  presence  or 
occurrence,  at  the  time  being,  of  the  first  member  of  such 
connection.  It  is  as  if  we  knew  that  there  were  two  links 
of  a  chain  which  held  together,  but  were  not  quite  secure 
in  our  grasp  of  the  nearest  of  them.  That  we  should  have 
got  to  such  a  point  as  this  represents  a  certain  step  in  the 
process  of  reasoning,  for  it  presupposes  some  appreciation  of 
the  existence  of  sequences  or  uniformities;  and  this,  as  we 
shall  see,  is  important  as  explaining  one  characteristic  of  the 
hypothetical,  namely  its  inferential  nature,  which  has  always 
claimed  some  notice.  In  any  case  such  a  combination  of  certainty 
and  uncertainty  represents  a  condition  of  things  sufficiently 
primitive,  widespread,  distinctive,  and  important,  to  have  been 
able  to  acquire  for  itself  a  peculiar  linguistic  form  in  almost  all 
known  languages. 

As  regards  these  last  characteristics  there  will  scarcely 
be  any  serious  doubt.  What,  for  instance,  can  have  more 
readily  imprinted  itself  upon  the  mind  of  the  primitive  man 
than  the  distinction  between  those  sequences  which  occur 
with  a  regularity  and  frequency  which  enable  us  to  foresee 
them,  and  those  which  being  equally  important  and  trust- 
worthy when  they  do  occur,  yet  keep  us  in  doubt  whether 
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or  not  to  expect  them  ?  In  Egj^t  seed  was  sown  and  the 
crop  gathered  with  a  regularity  which  seldom  showed  an  ex- 
ception. But  in  a  country  like  the  north-western  parts  of 
India,  the  attitude  of  doubt  and  expectation  which  correspond 
to  the  clause  '  if  the  rain  falls, — then  the  seed  can  be  sown 
and  the  grain  will  ripen ',  was  one  on  which  the  issues  of  life 
and  death  might  be  involved.  Similarly  in  every  department 
of  life.  The  rising  of  the  sun  and  consequent  daylight  is  fore- 
seen and  taken  for  granted,  and  therefore  nothing  like  the 
statement,  'If  there  is  daylight  we  will  go  and  hunt',  is 
wanted.  But  the  times  of  the  moon  are  less  apparently 
regular,  and  clouds  are  liable  to  obscure  the  light  altogether, 
so  that  it  becomes  likely  enough  that  w^  should  require  to 
talk  about  what  we  may  do  '  if  the  moon  shines '.  Sequences, 
or  other  uniformities,  are  our  guide  in  life,  and  our  only  guide ; 
and  therefore  as  we  come  to  increase  our  acquaintance  with 
them,  we  are  constantly  having  to  draw  a  distinction  between 
the  cases  in  which  we  can  appeal  to  them  with  prompt  and 
ready  confidence,  and  those  in  which  we  have  to  pause  in 
hesitation,  as  not  knowing  whether  or  not  we  can  make  use  of 
them  for  our  purposes. 

This  particular  combination  of  knowledge  and  of  doubt, 
though  practically  widespread  as  the  experience  of  the  human 
race, — for  we  can  conceive  no  rational  life  without  a  modicum 
of  certainty,  and  we  can  foresee  no  serious  prospect  of  ultimate 
eradication  of  all  doubt, — must  still  be  regarded  speculatively  as 
a  temporary  or  intermediate  stage.  It  requires  the  aforesaid 
combination  of  two  elements ;  and  the  entire  absence  of  either 
would  destroy  the  foundation  of  that  attitude  of  mind  of 
which  the  hypothetical  is  the  appropriate  expression.  Take,  for 
illustration,  these  two  conceivable  alternatives  in  turn,  and  see 
what  would  follow  when  each  is  pushed  to  its  extreme. 

Conceive  then,  in  the  first  place,  a  world  in  which  all  was 
uncertain,  in  which  not  even  a  "  first  vintage  "  of  laws  of  nature 
had  been  gathered  in  by  man.  We  might  then  suppose 
ourselves  raising  up  in  the  mind  one  after  another  of  what  ought 
to  be  first  links  in  a  chain,  but  only  to  find  that  there  was  no 
second  link  £Eistened  on  to  them :  the  step  firom  the  second  to 
the  third  would  be  exactly  as  doubtful  as  that  from  the  first  to 
the  second :   all  would  be  coloured  with  one  uniform  hue  of 
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ntter  doubt  In  such  a  state  of  things  it  is  hard  to  see  how 
there  would  be  the  slightest  opening  for  the  hypothetical  form 
of  speech :  the  attitude  which  it  expresses  would  be  lacking. 
There  would  be  no  occasion  for  prefixing  an  *  if  to  any  of 
the  contingencies  which  we  might  summon  up  in  fancy,  for 
they  would  all  stand  affected  with  the  same  entire  absence  of 
sequence.  Fancy  would  be  ever3rwhere,  and  reason  would  be 
nowhere.  If  it  should  be  suggested  that  this  is  the  attitude 
in  which  the  gambler  stands  towards  the  individual  results  of 
the  die  and  the  card,  and  that  he  nevertheless  talks  of  what 
he  will  do, '  if '  so  and  so  turns  up,  we  may  reply  that  what  he 
has  thus  in  view  is  the  comparatively  certain  consequent,  viz. 
his  own  conduct,  not  the  uncertain  antecedent,  viz.  the  throw  of 
the  die  or  the  draw  of  the  card.  A  world  in  which  all  was 
doubtful ;  in  which,  so  to  say,  all  the  links  of  causation  were 
pulverized,  and  consequently  our  firagments  of  experience  lay 
scattered  together  like  a  heap  of  sand,  could  furnish  no 
ground  of  foreseen  conduct.  The  hypothetical  expression  would 
be  lost  in  the  general  loss  of  all  power  of  inference.  Conse- 
quent and  antecedent  might  of  course  be  called  up,  by  the 
exercise  of  the  imagination ;  but  there  would  be  none  of  the 
regular  or  inferential  passage  from  one  to  the  other  which  we 
now  experience. 

It  may  be  remarked,  in  passing,  that  this  is  the  attitude 
which  should  be  adopted  by  the  thorough-going  conceptualist 
logicians,  if  they  had  the  courage  of  their  convictions.  Those 
who  maintain  that  the  reality  of  a  concept,  for  logical  pur- 
poses, is  only  limited  by  its  conceivability,  and  that  the  logician 
has  no  business  to  trouble  himself  about  the  actual  truth  of  any 
of  his  premises,  have  cut  themselves  off  from  the  recognition 
of  anything  in  the  way  of  material  consequence.  They  can 
analyse  what  is  given  in  a  concept,  but  cannot  put  any  appro- 
priate significance  upon  such  a  complex  statement  as.  If  A  is  B, 
then  C  is  D.     But  of  this  more  in  the  sequel. 

Similarly  if,  instead  of  all  being  uncertain,  all  were  capable  of 
bdng  known.  We  should  link  propositions  together,  and  thus 
proceed  from  one  to  another,  but  the  first  would  stand  upon  the 
8ame  footing  of  confidence  as  any  which  followed  it.  Our  know- 
ledge of  the  world  would  then  have  reached  that  ideal  state,  which, 
as  was  pointed  out  in  the  introductory  chapters,  we  have  to  pos- 
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tulate  as  a  stage  indefinitely  far  ahead  of  us,  but  speculatively 
possible.  Our  attainments  in  the  way  of  knowledge  consist  at 
present  of  scattered  fragments  of  certainty,  larger  or  smaller  as 
the  case  may  be,  floating  about  in  an  ocean  of  doubt.  In  the 
extreme  case  contemplated  we  might  describe  our  experience  as 
having  solidified  into  one  huge  and  connected  mass;  so  that, 
instead  of  floundering  about  until  we  could  reach  one  of  these 
fragments,  in  order  to  take  a  few  steps  on  what  was  firm  before 
being  immersed  again,  we  could  at  once  set  ofi*  from  any  point 
in  order  to  reach  our  desired  destination.  To  drop  metaphor 
and  take  a  concrete  instance.  In  our  present  state  of  knowledge 
we  now  say, '  If  the  wind  goes  round  to  the  south  the  weather 
will  become  mild ' ;  because  in  the  midst  of  our  uncertainty  we 
can  at  least  detect  a  bit  of  regular  sequence.  Were  all  such 
events  wrapped  in  the  same  fog  of  doubt,  we  should  have  to  say 
or  think,  'The  wind  may  go  to  the  south,  and  it  may  become 
mild ' ;  but  there  would  be  no  object  in  putting  an  '  if*  anywhere 
into  this  sentence.  Finally,  were  all  known  with  certainty,  we 
should  say,  'The  wind  will  change  to  the  south,  and  it  will 
become  milder '.  The  first  of  these  clauses  would  be  as  certain 
as  the  second,  and  so  again  there  would  be  no  opening  for  any- 
thing in  the  way  of  an  *  i/"'. 

(1)  We  must  now  look  somewhat  more  closely  at  the 
particular  form  in  which  the  sequences  which  clothe  themselves 
in  the  language  of  hypothesis  are  apt  to  present  themselves.  The 
reader  who  is  &miliar  with  the  common  treatment  of  Logic 
may  perhaps  have  noticed  that  propositions  of  the  form,  *If 
all  il  is  £  then  all  C  is  D',  are  by  no  means  common.  In 
figict,  the  form  almost  invariably  adopted  in  the  text-books  is 
that  which  involves  individual  propositions,  and  which  presents 
itself  as,  'If  il  is  B  then  C  i&  D'.  Now  individual  pro- 
positions being  quite  exceptional  in  all  other  parts  of  Logic, 
this  peculiarity  about  the  popular  hypothetical  seems  to  call 
for  notice. 

The  reason  for  this  does  not  seem  to  be  very  far  to  seek. 
A  doubtful  general  proposition  is  not  at  all  a  common  starting- 
point  in  practical  life.  How  indeed  should  it  be  ?  To  realize 
a  general  proposition  with  sufficient  distinctness  to  be  able  to 
trace  its  consequences,  and  yet  to  feel  a  deliberate  doubt  about 
its  truth,  is  common  enough  when  a  certain  degree  of  scientific 
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truning  has  been  acquired,  but  this  cannot  have  been  such  an 
easy  matter  to  the  primitive  men  whose  intellectual  needs 
stamped  the  forms  of  our  common  speech.  To  the  rude  man 
emphatic  affirmatives  and  negatives  compose  the  bulk  of  ordinary 
experience.  He  has  quite  enough  to  do  to  attend  to  these, 
whether  they  be  in  reality  true  or  felse,  without  entertaining 
a  further  stock  which  he  knows  to  be  doubtful,  and  which  may 
serve  as  a  starting-point  for  others,  which  will  of  course  also  be 
doubtful,  owing  to  their  method  of  attainment. 

The  starting-point  of  the  hypothetical,  or  first  element  of 
the  pair  of  events  constituting  the  sequence,  will  therefore 
generally  consist  of  some  kind  of  individual  event ;  and  may  in 
most  instances  be  referred  to  one  or  other  of  the  two  following 
classes. 

(i)  One  very  common  form  is  that  of  the  application  of  a 
general  proposition,  which  is  itself  known  to  be  true,  to  an 
individual  case  which  is  felt  to  be  doubtful.  I  know,  say,  that 
all  mushrooms  are  edible,  but  I  have  doubts  whether  the  plant 
before  me  is  a  mushroom.  I  know  that  a  bright,  moonlight 
night  will  not  do  for  a  raid  on  my  neighbour's  cattle,  but  I 
cannot  foresee  whether  there  will  be  a  bright  moon  to-morrow 
night.  Cases  of  this  sort,  in  which  we  are  hesitating  about 
the  application  of  such  generalizations  as  we  have  acquired, 
whether  these  be  crude  and  hasty  or  sound  and  well-tested,  are 
of  perpetual  occurrence  in  the  primitive  man's  daily  life,  and 
scCTi  quite  capable  of  originating  a  peculiar  form  of  proposition. 
The  kind  of  hypothetical  in  which  they  are  naturally  couched  is 
one  of  three  terms,  viz,  'If  Z  is  Y  then  it  is  Z\  This  form 
results  from  the  admission  of  the  generalization  *all  F  is  Z\ 
combined  with  the  doubt  whether  X  is  a  case  of  Y  or  not, 

(ii)  In  the  previous  case,  as  soon  as  the  doubt  was  re- 
moved we  had  nothing  before  us  but  two  simple  categorical 
propositions,  forming  in  fact  the  premises  of  a  syllogism  in 
Barbarcu  *This  is  a  mushroom:  all  mushrooms  axe  whole- 
some':— or  in  symbols,  Z  is  F,  all  F  is  Z,  But  there  is 
another  veiy  common  class  of  cases  of  a  somewhat  more  com- 
plicated character,  which  will  not  so  readily  fit  in  with  such 
a  simplification.  For  instance,  'If  this  witness  speaks  the 
truth,  then  the  prisoner  had  a  knife':  *If  the  seed  is  sown 
in  March  then  the  com  will  ripen  in  August',  and  so  forth. 
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Now  though,  by  a  certain  formal  generalization  (which  we 
cannot  explain  here)  examples  of  this  kind,  as  well  as  that 
of  the  former  kind,  may  be  expressed  by  the  same  simple 
symbolic  form;  yet  there  can  be  no  doubt  that  this  is  not 
the  way  in  which  they  are  most  naturally  regarded.  The 
propositional  form  in  which  they  are  almost  inevitably  cast 
is  one  involving  four  terms : — '  If  X  is  F  then  Z  \a  W\ 
Here  X  and  Y  in  combination  make  up  a  sort  of  unity,  and 
so  do  Z  and  W,  but  these  two  unities  may  be  of  an  entirely 
disparate  character.  In  the  former  class  of  cases  our  three 
terms  were  so  closely  connected,  falling  in  fact  into  the  ma- 
terials of  a  syllogism,  that  any  one  of  them  might  conceivably 
admit  of  predication  of  either  of  the  others.  But  here  there  is 
not  the  slightest  reason  to  suppose  that  X  or  Y  has  such  an 
affinity  with  Zor  TT  that  either  of  the  former  could  be  rationally 
affirmed  or  denied  of  either  of  the  latter  *.  What  we  reaUy  have 
before  us  are  two  events,  viz.  the  fact  of  X  being  F,  and  that  of 
Z  being  W,  and  we  are  supposed  to  know  that  these,  regarded 
as  wholes,  are  so  connected  by  a  uniformity  that,  when  or 
where  one  of  them  is,  then  or  there  will  the  other  be  found 
also. 

The  fact  that  we  mostly  have  to  adopt  a  four-fold  form  of 
words,  that  is,  one  which  symbolically  calls  for  four  terms  in 
order  to  express  it,  in  the  case  of  these  hypotheticak,  seems 
entirely  to  depend  upon  paucity  of  language.  Thought  recognizes 
only  two  elements  or  unities  :  the  first  doubtful  as  to  its  present 
occurrence,  the  second  certainly  connected  with  the  first.  If  we 
had  the  requisite  words  at  command,  we  should  adopt  a  merely 
dual  form,  of  the  type  '  If  P  then  Q  \  Occasionally  indeed  we 
can  avail  ourselves  of  this  simpler  expression,  as  for  example 
where  impersonal  verbs  will  convey  our  meaning.  Thus, '  if  it 
lightens  it  will  thunder'  approaches  very  nearly  to  this  form, 
and  nothing  but  linguistic  propriety  prevents  us  from  putting 
it  still  shorter  and  saying, '  If  lightning  then  thunder'.  But  no 
diflference  of  signification  is  indicated  by  this  possibility  of 
abbreviation.  It  is  quite  possible  that  in  some  languages  we 
might  have  to  build  up  such  a  sentence  as  this  in  a  more 

^  Special  attention  is  directed  to  this  fact  because  it  oonstitates  the  principal 
difficulty  which  has  been  raised  against  the  symbolic  rendering  which  I  ha?e 
proposed  for  the  hypothetical  in  Symbolic  Logic. 
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compoeite  way,  as  by  sa3ring,  *  If  lightning  flashes,  thunder  will 
roar ',  or  at  still  greater  length,  as  by  saying, '  If  the  sky  emits 
flame,  the  air  will  give  a  crash  *. 

In  soch  cases  as  this  last  we  are  able  to  reduce, '  If  X  is  F, 
then  Z  is  W  to  the  simpler  form  *  If  P  then  Q  \  because  the 
combination  of  X  with  F,  as  also  that  of  Z  with  TT,  is  so 
frequent  that  fiaimiliar  words  have  been  provided  for  them  in' 
our  current  language.  But  of  course  the  vast  majority  of 
events,  especially  events  in  which  individuals  play  a  part,  have 
DO  appropriate  words  to  designate  them,  and  then  we  are 
forced  to  build  up  the  pair  of  unities  of  which  the  hypo- 
thetical essentially  consists,  by  aid  of  a  combination  of  two 
pair  of  terms  or  sentences.  The  fisujt  of  the  prime  minister  at 
the  time  being,  say  Mr  Gladstone,  going  out  of  office,  is  less 
prevalent  than  that  of  the  clouds  dissolving  into  falling  drops, 
and  has  therefore  no  single  impersonal  verb  or  noun  corre- 
sponding to  it;  and  similarly  with  the  tact  of  the  Queen  sending 
for  the  leader  of  the  Opposition,  say  Lord  Salisbury.  Accord- 
ingly, when  we  want  to  connect  these  two  facts  together,  we 
most  resort  to  a  combination  of  substantives  and  verbs  to 
express  them,  and  so  we  get  a  hypothetical  involving  the 
customary  four  terms: — If  Mr  Gladstone  goes  out  of  oflBce, 
the  Queen  will  send  for  Lord  Salisbury. 

We  have  implied  throughout  the  above  discussion  that 
there  is  one  peculiar  and  appropriate  form  of  expression  set 
apart  for  the  hypothetical,  namely  that  which  commences 
with  the  &miliar  '  if.  But  this,  though  by  fiir  the  commonest 
form,  has  no  exclusive  propriety  for  the  purpose,  and  we  may 
conveniently  notice  some  of  the  alternatives  in  order  to  recog- 
nize such  shades  of  difference  as  they  may  suggest.  Take  a 
concrete  instance  for  this  purpose.  It  is  observed,  say,  that 
a  drunken  husband  causes  a  squalid  home.  Presumably  any 
one  who  wished  to  indicate  this  state  of  things,  and  who 
had  nothing  in  view  beyond  the  conventions  and  proprieties 
of  language,  would  adopt  indiflferently  any  one  of  the  three 
forms  of  expression, — *  1/  the  husband  drinks,  the  home  will  be 
squalid ',  or  *  When  \  or  '  Where  the  husband  drinks,  &c.' 

The  general  state  of  things  thus  indicated  by  these  various 
phrases  seems  to  fall  within  the  limits  we  have  assigned  to  the 
use  of  the  hypothetical;   for   there   is  a  connection  asserted 
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between  the  antecedent  and  the  consequent, — the  drunkenness 
and  the  squalor, — and  a  doubt  implied  about  its  occurrence  in 
this  or  that  case  But  of  course,  when  we  look  closer,  we  find 
that,  as  in  almost  all  employment  of  synonymes,  there  are 
shades  of  difference  recognized  which  decide  the  suitability  of 
^the  particular  phrase  selected.  The  particle  *if'  is  specially 
suitable  when  we  have  an  individual  case  in  view, — as  though, 
for  instance,  we  went  into  some  house  where  we  had  suspidons 
as  to  the  character  of  the  occupant.  We  generally  confine  our- 
selves to  this  particle  when  the  event  is  one  which  is  necessarily 
unique ;  thus  I  should  have  said,  *  If  Lord  Nelson  is  killed 
in  the  next  battle  Admiral  Collingwood  will  take  his  place', 
and  we  clearly  could  not  here  substitute  '  when '  or  '  where  '  for 
'  if '  in  this  sentence.  The  class  of  cases  in  which  this  substitu- 
tion is  admissible  seems  to  me  to  be  that  in  which  something 
is  known,  by  an  approximate  generalization,  to  happen  in 
a  number  of  instances,  but  where,  when  an  example  is  taken  at 
random,  we  cannot  say  whether  or  not  the  phenomenon  will  be 
found  to  occur  there. 

Thus  in  our  example  above,  about  the  drunken  husband,  it 
will  hardly  be  disputed  that  either  of  the  above  three  forms  of 
expression  would  be  equally  natural  and  appropriate,  or  that 
the  structure  of  the  sentence  and  the  point  of  view  under  which 
the  matter  is  regarded  is  fundamentally  the  same.  In  each  case 
alike  we  are  doubtful  whether  some  undetermined  individual 
falls  under  the  observed  generalization.  The  only  difference 
seems  to  be  that  in  the  one  case  the  uncertainty  is  just 
indicated,  and  nothing  more,  by  the  use  of  an  *  if ;  whereas  by 
the  employment  of  the  other  particles  we  are  reminded  that 
there  are  plenty  of  cases  in  which  the  generalization  does  not 
apply,  and  that  therefore  if  our  doubt  is  to  be  removed  we 
must  select  the  applicable  cases  by  choosing  the  place  where,  or 
the  time  when,  the  suitable  conditions  will  be  found. 

(2)  Having  thus  discussed  the  essential  characteristics  of 
the  hypothetical  the  next  question  which  demands  consideration 
is  the  closely  allied  one  as  to  the  constancy  and  unanimity  of 
popular  usage  in  its  employment.  As  a  matter  of  fact,  do  the 
categorical  and  hjrpothetical  expressions  keep  clear  of  one 
another,  each  on  its  own  appropriate  ground?  In  answering 
this  question  we  must  insist  again  upon  a  point  which  has  been 
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Botioed  more  than  once  already.  Logieians  have  been  too  much 
in  the  habit  of  attempting  to  decide  what  is  the  meaning  of 
sodi  and  sach  a  form  of  expression,  as  if  it  really  retained 
a  fixed  meaning  throughout.  But  language  is  much  too  mobile 
a  medium  to  consent  to  submit  to  such  constraint  We  may 
assign  its  original  channel  to  the  stream,  but  we  shall  generally 
find  diat  the  current  proceeds  to  shift  its  banks;  sometimes 
overflowing  them,  sometimes  contracting  itself  within  them, 
sometimes  seeking  a  new  course  outside  the  old  one.  That  is, 
dropping  metaphor,  we  may  find  the  hjrpothetical  form  of 
qieech  adopted  for  one  reason  or  another  in  cases  which 
a{^nropriateIy  belong  to  the  categorical,  and  conversely. 

Stri;^)ed  of  all  grammatical  variations  and  embellishments, 
the  categorical  and  hypothetical  may  respectively  be  reduced  to 
the  forms  ;*X  is  Y\  and  '  if  X  then  F ' :  Jf  and  Y  being  called 
the  subject  and  predicate  in  the  former  case,  and  the  antecedent 
and  consequent  in  the  latter.  The  original  and  fundamental 
distinction  between  these  fdrms  I  hold  to  be,  as  has  now  been 
folly  explained,  that  the  presence  or  existence  of  the  subject  (in 
the  categorical)  is  taken  for  granted,  whilst  that  of  the  antecedent 
(m  the  hypothetical)  is  recognized  as  being  doubtful  It  follows 
therefore  that  the  question  now  before  us  may  be  subdivided 
under  two  heads  :-^i)  Is  the  categorical  form  ever  adopted 
where  the  subject  is  doubtfiil  ?  (ii)  Is  the  hypothetical  ever 
adopted  where  the  antecedent  is  certain  ?  Both  these  questions 
will  have  to  be  answered  with  a  qualified  affirmative,  thus 
indicating  a  certain  laxity  in  the  retention  of  the  original 
distinctions.     This  must  be  followed  out  in  some  detail. 

(i)  The  former  question  amounts  to  this.  When  we  utter 
a  categorical  proposition,  is  the  existence  of  its  subject, — exist- 
ence in  the  wide  sense  indicated  in  the  introductory  chapter, — 
taken  for  granted  ?  This  is  a  topic  which  has  been  strangely 
n^ected  amongst  logicians,  hardly  any  English  writer  before 
De  Morgan  having  even  recognized  it  as  a  possible  enquiry,  and 
some  since  him  having  scouted  it  as  irrelevant  to  Logic.  I  have 
dneuased  it  (Symbolic  Logic)  pretty  fully  elsewhere,  and 
Dr  Keynes  (Formal  Logic)  has  given  a  careful  analysis  of  the 
various  bearings  of  the  problem,  coming  to  the  same  general 
result  as  my  own« 
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'  The  mam  condasioDis  'seem  to  be  as  follows.  Common  c6d- 
yention  almost  alwa]^  takes  it  for  granted  that  the  subject  of 
the  uniyer^  affirmative,  as  of  the  negative,  is  something  which 
actually  exists,  and  always  takes  it  for  granted  that  this  is  so 
with  the  subject  of  particular  propositions.  And  it  seems  only 
natural  that  this  should  be  so ;  that  is,  that  our  positive  asser- 
tiond  and  denials  should  refer  to  things  which  we  know  do 
actually  present  themselves  within  the  range  of  appropriate 
experience,  In  so  far  as  the  difference  between  the  universal 
and  the  {Articular  proposition  is  concerned,  it  seems  to  me 
probable  that  the  superior  certainty  of  the  subjects  of  the  latter 
is  to  be  found  in  the  fact  that  whereas  imiversal  propositions  are 
often  derived  from  general  reasoning,  from  tradition  or  authority, 
or  even  from  mere  presumption,  the  particular  must,  fit>m  its 
nature,  far  more  often  rest  upon  observed  instancea  When  we 
predicate  of  *  some '  only,  it  is  often  because  we  have  observed 
those  very  instances,  so  that  no  doubt  as  to  the  occurrence  of  the 
subject  can  possibly  arise. 

The  point  is  one  which  must  be  decided  by  the  reader  for 
himself,  since  technical  authority  has  pronounced  no  decision 
here.  But  in  deciding  it  he  must  be  careful  to  keep  in  mind 
a  distinction  which  Common  Logic  sedulously  endeavours  to 
^rase.  .One  of  the  first  cautions  impressed  upon  the  beginner 
is  the  insignificance  of  the  distinction  between  terms  composed 
of  a  single  word  and  those  which  are  built  up  by  several  words. 
Our  X  and  our  F  have  no  better  warrant,  we  are  quite  correctly 
given  to  understand,  to  denote  a  '  horse  *  than  to  denote  the 
'persons,  who  lead  a  black  horse  down  Piccadilly  on  a  Saturday 
afternoon ',  And  it  is  right  to  insist  upon  this, — as  was  done 
in  the  introductory  chapter, — because  in  all  cases  alike  the 
unity  attributed  to  the  subject  is  obtained  by  the  same  sort  of 
mental  synthesis  whether  the  words  employed  to  denote  it  be 
few  of  many. 

For  our  present  purposes  however  the  distinction  in  question 
must  be  revived,  as  being  of  real  significance  in  the  interpreta- 
tion of  hypotbeticals.  Its  importance  rests  on  the  following 
ground.  Things  denoted  by  single  terms  generally  have  an 
existence  past. all  dispute  or  doubt.  The  primitive  man  has 
something  more  pressing  to  do  with  his  vocal  organs  and 
inventive  powers  than  to  impose  names  upon  objects  which  he 
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merely  contemplates  as  possible.  In  &ct  it'is  onlj  the  object^ 
of  mo^  paramount  importance,  or  greatest  frequency  of  occuri- 
rence.  which  are  likely  to  get  a  chance  of  being  named  at  all. 
Of  conrse  in  saying  this  it  is  not  suggested  that  the  objects 
thus  stamped  with  the  wanunt  of  a  single  name  must  be  still 
believed  in  by  later  generations.  Language  is  &r  too  coriservai- 
tive  for  this.  A  name  originally  imposed  upon  objects  sup- 
posed to  be  quite  accessible  to  common  experience  may  now 
indicate  an  existence  as  shadowy  in  its  outline  as  a  chimera  or 
IkB  universally  rejected  as  a  mermaid.  But  making  every  allow-^ 
ance  of  this  kind  the  fact  remains  that  there  is  a  very  strong 
presumption  that  any  subject  of  a  sentence  which  is  designated 
by  a  single  term'  can  vindicate  its  existence  or  actual  occurrence. 

Very  different  is  it  with  a  many- worded  subject.  Its  exists 
ence  cannot  be  so  readily  taken  for  granted,  for  it  has  passed 
through  no  such,  test  of  ancient  usage.  Accordingly  we  shall 
not  find  convention  so  stringent  in  its  support ;  on  the  contrary 
it  is  felt  that  its  actual  occurrence  must  be  justified  by 
specific  experience.  If  we  look  at  the  way  in  which  propositions 
with  these  complex  subjects  are  actually  treated  we  shall  find 
that  they  hold  a  very  different  place  in  popular  estimation*  In 
&ct  some  doubt  is  often  felt  as  to  whether  they  should  be 
retained  in  the  categorical  form.  As  a  rule  popular  usage 
abandons  the  strict  categorical  form  whenever  the  existence  of 
the  objects  denoted  is  seriously  doubted.  Sometimes  we  adopt 
the  hypothetical  rendering:  sometimes  we  incline  towards  a 
compromise  with  this,  selecting  some  such  form  as  that  of  which, 
'the  A  that  is  jB  is  C",  may  be  regarded  as  one  type.  This 
lather  happily  indicates  that  though  A  and  B  separately  are 
notoriously  recognized  as  existent  yet  that  their  combination 
together  is  thought  doubtful. 

Propositions  of  this  latter  type  remind  us  how  slender  is  the 
partition  which  divides  the  categorical  form  from  the  hypo- 
thetical, and  how  diflBcult  it  is  to  retain  the  distinction  when 
we  advance  beyond  elementary  propositions.  The  common 
logician  is  puzzled  how  to  treat  them,  though  it  must  be 
admitted  that  he  has  often  settled  the  matter  by  avoiding  them 
altogether.  Those  who  have  accepted  them  have  generally 
classed  them  under  the  head  of  limitative  or  exceptive  proposi* 
tions,  on  the  ground  that  they  only  attribute  the  subject  to  the 
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predicate  under  a  limitation,  that  is,  under  a  oondition.  To  me 
it  seems  plain  that  they  belong  essentially  to  the  hypothetical 
class,  for  the  simplest  form  to  which  they  can  be  reduced  is 
*X  (if  there  be  any)  is  Y\  where  X  represents  the  uncertain 
conjunction  of  two  separately  certain  elements,  and  is  therefore 
itself  in  consequence  uncertain. 

The  general  conclusion  from  the  foregoing  observations  seems 
to  be  as  follows.  When  we  make  a  wide  examination  of 
propositions,  so  as  to  include  those  which  possess  complicated 
subjects  as  well  as  those  whose  subjects  are  simple,  we  find 
it  very  difficult  to  keep  what  may  be  called  the  purity  of  their 
categorical  character  intact  throughout.  Propositions  with 
simple  subjects  are  adequately  expressed  by  '  X  is  Y\  with  the 
accompanjdng  implication  that  X  does  really  occur:  propositions 
with  complicated  subjects,  on  the  other  hand,  can  only  be 
interpreted  to  mean  '  X  (if  there  is  any)  is  Y\ 

Under  these  circumstances  the  logician,  to  whom  consistency 
is  alwa}rs  an  important  duty,  is  bound  to  point  out  how  he  pro- 
poses to  meet  the  difficulty.  Two  principal  courses  seem  to  be 
open  before  him. 

(a)  One  plan  for  securing  consistency  is  to  interpret  ail 
categoricals  as  meaning  no  more  than  *  X  (if  there  is  any)  isY\ 
This  has  actually  been  proposed  by  some  writers  (e.g.  Spalding), 
but  as  it  seems  to  me  with  a  very  inadequate  appreciation  of  the 
consequences  of  their  proposal. 

That  there  is  a  certain  treatment  of  Logic, — namely  that 
which  may  be  called  S)rmbolic  Logic, — in  which  this  rather 
extreme  course  has  to  be  adopted  is  quite  true.  But  such  an 
assumption  is  here  a  part  of  a  somewhat  wide  scheme.  We  start 
with  the  postulate  that  no  term  whatever  indicates  the  existence 
of  any  object  corresponding  to  it,  thus  abrogating  all  distinction 
between  categorical  and  hypothetical.  From  this  postulate, 
which  in  itself  represents  a  considerable  departure  from  popular 
convention,  still  more  serious  consequences  follow :  for  instance, 
we  are  forced  to  interpret  all  universal  propositions  simply  by 
what  they  deny.  For  a  full  discussion  of  these  and  other  con- 
sequences the  reader  must  be  referred  to  what  I  have  elsewhere 
said  upon  the  subject.  At  present  all  that  need  be  said  is  that 
this  wide  departure  from  the  ordinary  view  is  forced  upon  us  by 
the  necessity  of  grappling  with  propositions  of  every  degree  of 
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comjdexity.  The  simple  propositions  prevalent  in  the  ordinary 
syllogism  demand  little  else  than  the  conventions  of  common 
speech  to  help  them  through.  But  when  we  come  to  deal,  not 
merely  with  one,  but  with  hiJf  a  dozen  propositions  of  which  a 
simple  specimen  might  be  'If  any  XY  is  Z  then  it  is  either 
F  or  W\  we  soon  find  that  the  attempt  to  work  under  any 
other  assumption  than  that  just  mentioned  leads  to  inextricable 
confusion. 

But  to  adopt  this  assumption,  with  all  its  consequences,  in 
a  very  special  treatment  of  Logic,  is  quite  a  different  thing 
from  admitting  it  into  the  ordinary  treatment.  The  common 
system  does  best  in  adhering  as  closely  as  possible  to  the  con* 
TOitional  modes  of  thought;  and  since  these  do  as  a  general  rule 
take  it  for  granted  that  wherever  there  is  a  subject-term 
^nployed  in  a  proposition  there  must  be  some  actual  objects 
corresponding  to  it,  the  rules  of  Logic  should  as  fietr  as  possible 
be  kept  in  harmony  with  this  convention. 

(b)  The  other  available  plan  is  to  retain  the  popular 
convention  intact ;  and  accordingly,  when  we  find  any  proposition 
with  a  doubtful  subject,  to  treat  it  and  express  it  as  a 
hypothetical  If  it  be  asked  what  can  be  the  objection  to 
doing  this,  and  why  it  should  need  so  formal  a  statement,  the 
answer  is  that  logicians  are  apt  to  find  their  feet  entangled 
here  in  a  net  of  their  own  contriving,  which  they  are  bound  to 
respect,  bat  which  plain  people  have  little  scruple  in  kicking  to 
pieces.  This  consists  in  the  rules  they  have  laid  down  as  to 
oonversion,  contraposition  and  so  on,  or  rather  in  their  claim  of 
unconditional  applicability  of  these  rules. 

We  can  only  give  a  brief  intimation  of  the  difiiculty  here  K 
We  start  with  a  simple  '  all  Z  is  F '  which  we  consider  to 
goaiantee  the  existence  of  X.  But,  when  we  convert  this,  F 
becomes  the  subject  and  the  same  claim  is  at  once  raised  on  its 
behal£  Then  we  proceed  to  contraposit  and  convert,  and  are 
accordingly  led  on  to  similar  admissions  as  to  not-X  and  not-F» 
In  other  words  we  are  gradually  brought  to  admit  not  only  the 
existence  of  X  and  F,  but  also  of  not-JT  and  not-F;  i.e.  that 
oeither  X  nor  F  is  all-embracive  within  the  sphere  with  which » 
we  have  to  deal  This  is  vastly  more  than  the  plain  man  ever 
tiiought  of  admitting  when  he  started  with  his  X. 

^  Por  a  Ytrj  foil  and  olear  diieiunoii  of  it  lee  Dr  Keynes's  Formal  Logic. 
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Common  sense  has  of  course  a  ready  mode  of  getting  oat 
of  these  difficulties.  It  simply  does  not  recognize  the  right  of 
indiscriminately  carrying  out  these  processes  of  conversion  and 
contraposition :  or  rather,  where  it  does  admit  them,  it  ex- 
plicitly recognizes  the  hypothetical  character  of  the  resultuit 
proposition.  Take  a  concrete  example : — '  No  woman  was  burnt 
for  witchcraft  in  the  reign  of  Anne  *.  This  is  a  case  of  '  No  X 
is  F',  from  which  the  logician's  *No  Fis  X'  would  follow  at 
once  in  the  shape  of  'None  of  those  burnt  for  witchcraft  in 
the  reign  of  Anne  were  women '.  But  it  is  quite  certain  that 
any  unsophisticated  person  would  demur  to  the  proposition  when 
couched  in  the  latter  form.  He  would  either  insist  upon 
expressly  introducing  the  saving  clause  'if  there  were  any  such', 
or  he  would  explain  that  this  clause  was  to  be  taken  for  granted. 
That  is,  he  would  not  admit  the  free  right  of  conversion  as  the 
logician  claims  it. 

Perhaps  this  would  be,  on  the  whole,  the  best  course  to  adopt ; 
but  the  Common  Logic  does  not  seem  to  have  made  up  its  mind 
on  the  subject,  or  indeed,  till  lately,  to  have  seriously  &ced  the 
question.  If  we  so  decide,  we  should  recognize  all  the  ordinary 
rules  for  conversibn,  contraposition  and  so  forth ;  but  we  must  be 
prepared  to  admit  that  the  proportions  which  result  from  their 
employment  may  (under  conditions  and  explanations  which  it 
would  be  out  of  place  farther  to  discuss  here)  really  be  hypo- 
thetical instead  of  categorical. 

*  (ii)  So  much  for  the  first  of  these  enquiries  as  to  the 
possibility  of  retaining  a  clear  line  of  demarcation  between 
the  two  forms  of  proposition.  The  second  raised  the  question 
whether  propositions  hypothetical  in  form  are  ever  categorical 
in  their  real  character.  This  must  also  be  answered  with  a 
qualified  affirmative,  since  common  speech  often  shows  a  disposi- 
tion to  couch  in  hypothetical  form  statements  which  are  not  truly 
hypothetical  in  their  character.  Even  in  these  cases,  however, 
we  can  generally  find  some  trace  of  the  characteristic  quality  of 
this  grammatical  form. 

There  is,  for  instance,  what  has  been  called  the  '  hypothesis 
(rf  inference',  in  order  to  distinguish  it  from  that  of  doubt 
Of  this  an  example  has  been  proposed  in  the  remark  of 
Col.  Morden  in  Clarisaa  Harlowe:  "If  you  have  the  regard 
for  my  cousin  which  you  say  you  have,  you  must  admit,  &c  " 


X]  HTt'OTHlTlCAL  ANI>  mSJtJNCnvE  JtTMlllBKtSi 

Lov^ace  fires  up  at  the  assumed  insinuation,  on  which  the 
coliHiel  replies  that  his  '  if '  prefietced  a  conclusion  and  did  not 
neeessarily  suggest  a  doubt-  This  seems  a  rather  lame  ekplana- 
ticNL  When,  as  here,  we  are  concerned  with  the  current 
signification  of  language,  the  &ct  that  offence  shotild  be  taken 
seems  tolerably  conclusive.  It  appears  to  me,  as  was  said  at  thd 
outset  of  this  discussion,  that  there  is  always  inference  conveyed 
or  intimated  in  the  hypothetical  form.  The  utmost  we  can 
admit  is  that  whereas,  in  normal  cases  this  inferential  element 
is  only  one  of  two  equally  important  characteristics,  it  may 
occasionally  become  the  dominant  element  owing  to  thaother^ 
fiz.  the  doubtfulness  of  the  premise,  having  sunk  into  insignifi* 
caoca  It  is  difficult  to  believe  that  popular  speech  would 
tolerate  an  'if  where  the  antecedent  is  regarded  as  really 
certun:  the  utmost  length  to  which  it  is  inclined  to  go 
in  this  direction  is  that  of  simply  agreeing  to  set  aside 
the  truth  of  the  antecedent  so  as  to  lay  .the  stress  .upon) 
the  following  of  the  consequent.  Had  Col.  Morden  really 
felt  no  doubt  about  th)e  existence  of  the  regatd  he  would 
sorely  have  pre£ac6d  his  sentence  with  a  '  since '  instead  of 
an  'if'. 

Another  class  of  apparent  exceptions  may  be  illustrated 
fix>m  omstructive  geometry,  where  we  constantly  find^  propo^^ 
sitions  couched  in  the  form,  '  If  a  straight  line  be  drawn 
cutting  two  parallel  straight  lines,  the!  /angles  oh  the  same' 
side  shall   be  equal'.     Here,  it  may  be  urged,  there  is  no 
diadow  of  doubt  about  the  occurrence  of  the  antecedent.     The 
aoswer  seems  to  be  much  the  same  as  in. the  last  case ;  viz.i 
that  though  the  inferential  element  has  become  predominant, 
that  of  doubt  has  hot  really  disappeared.     The  (stci  is  that  we  ^ 
have  recurred  here  to  the  class  of  examples  discussed  a  few 
pages  back,  where  it  was  pointed  out  that  the  hypothetical 
fomi  might  be  appropriately  used  to  cover  the  uncertain  identi- ' 
fication  of  an  individual,  provided  certain  consequences  followed 
on  his  recognition.  •  We  saw  that  such  a  statement  as, '  If  the 
husband  be  a  drunkard  the  home  is  a  wretched  one ',  simply  > 
indicated  that  any  husband  taken  at  random  might  or  might 
not  fit  the  designation,  but  that  drunkenness  wa^  pretty  con* 
stantly  followed    by  such   misery.    And   we    saw  (Jiat  such ' 
{Articles  as ^ when'  or  'where'  mi^t. be  substituted,  for  the 


2M  ATPOTHXTICAL  AND  DISJUNOTIVE  JUDGMENTS.  [Cfi. 

m<M:«  usulJ  'if,  with  but  the  slightest  change  of  significa- 
tion. 

So  it  seems  to  be  in  geometry.  The  straightness  of  die 
lines  and  their  parallelism  are  necessarily  connected  with  the 
equality  of  the  angles  alluded  to,  but  there  is  no  necessity  that 
these  characteristics  should  be  present  at  any  given  time  or 
place.  Still  less  is  there  any  necessity  that  we  should  proceed 
actually  to  draw  such  a  line.  Here,  as  before,  we  may  equally 
substitute  'when'  or  'where'  for  'if.  The  sort  of  thing 
postulated  when  these  geometrical  propositions  are  advanced  is, 
X  apprehend,  that  of  the  learner  with  his  ruler,  compass,  and 
paper  before  him.  He  may  draw  what  straight  lines  and  angles 
he  pleases,  so  it  is  uncertain  what  we  may  find  drawn  in  any 
particular  case.  We  are  therefore  perfectly  in  order  in  employing 
the  hypothetical  form  and  saying  that  if  he  draws  such  and  such 
figures,  such  and  such  properties  will  necessarily  be  found  to  be 
involved  in  them. 

The  general,  conclusion  therefore  which  seems  to  follow 
as  to  the  distinctiveness,  and  the  propriety  of  application,  of 
these  forms  of  speech  is  this.  The  distinction  of  facts,  or  rather 
of  our  mental  attitude  in  relation  to  those  £9U)ts,  out  of  which  the 
structural  difference  between  the  categorical  and  hypothetical 
forms  of  assertion  has  sprung,  is  a  real  and  important  one.  So 
soon  as  men  had  begun  to  observe  and  to  reason,  this  distinction 
must  have  forced  itself  into  notice  in  every  department  of 
practical  and  speculative  life.  And  the  distinction  thus  early 
recognized  has  been  imprinted  upon  our  forms  of  speech,  and 
has  thus  been  enablied  to  establish  and  perpetuate  itsell 
But,  as  in  all  other  cases  where  language  is  concerned,  the  forms 
of  speech  have  shown  a  disposition  to  modify  themselves  with 
lapse  of  time  and  growing  complexity  of  circumstance,  and  have 
thus  become  somewhat  shifted  from  their  original  application. 
The  hypothetical,  it  is  true,  as  commonly  employed,  has  lost  but 
very  little  of  its  primary  import :  that  is,  some  trace  of  the  con- 
ditions tmder  which  it  may  be  supposed  to  have  originally 
developed  itself  may  still  be  detected  wherever  it  is  employed. 
But  the  categorical  form  has  s^own  a  more  decided  tendency  to 
extend  its  scope  over  what  is  really  hypothetical  ground.  It  has 
been  driven  into  this  course  by  the  gradually  increasing  com|^- 
cation  of  the  subjects  of  the  propositions  which  advancing  thought 
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demands ;  for,  as  we  have  seen,  complicated  subject-terms  cannot 
be  considered  to  be  bound  by  the  assumption, — ^namely  that  of 
the  actual  existence  of  objects  corresponding  to  these  terms, — in 
virtue  of  which  alone  categorical  propositions  can  be  technically 
distinguished  from  hjrpothetiq^J.  This  tendency  finds  its  extreme 
development  in  the  Symbolic  Logic,  in  the  usual  treatment  of 
which  all  distinction  between  the  hypothetical  and  categorical 
forms  is  entirely  obliterated. 


CHAPTER  XI. 

DEFINITION. 

We  have  now  reached  a  part  of  the  subject  in  which  the 
old  technical  terms  have  so  worked  their  way,  not  only  into 
the  current  language  and  treatment  of  the  modem  logicians, 
but  even  into  the  phraseology  of  common  life,  that  a  some- 
what more  historic  explanation  than  has  hitherto  been  adopted 
seems  advisable.  In  treating  of  Definition  we  find  ourselves 
forced  to  discuss  the  famous  Predicables,  or  Five  Words,  which 
firom  the  time  of  Porphyry  onwards  long  formed  the  central 
part  of  Logic  as  commonly  treated,  and  to  the  consideration 
of  which  indeed  many  entire  treatises  have  been  devoted. 
This  however  introduces  us  to  a  certain  difficulty.  The  old 
technical  terms  are  too  thoroughly  established  to  be  lightly 
abandoned.  But  intimately  connected  as  they  are  with  decaying 
and  obsolete  doctrines,  it  is  impossible  not  to  make  alterations 
in  their  meaning,  and  the  extent  to  which  this  has  been  done 
by  various  modem  writers  has  introduced  cm  element  of  variety 
and  confusion.  Some  of  the  more  conservative  writers  have 
clung  so  closely  to  the  old  ways  of  thinking  that  we  find 
them  still  taking  for  granted  the  scholastic  distinction  between 
necessary  and  contingent  matter.  Others,  though  retaining 
the  old  terms,  have  endeavoured  to  translate  them  into  purely 
modem  ideas,  and  have  naturally  found  it  very  difficult  to  find 
a  suitable  and  consistent  usage  for  them  all. 

The  following  is  the  plan  which  will  be  adopted  here.  We 
will  first  explain  what  may  be  regarded  as  the  customary  modern 
usage  of  sound  and  sober  logicians.  A  brief  sketch  must  then 
be  given  of  the  old  doctrine,  in  order  to  realize  how  wide  is  the 
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chaage  in  meaning  and  association  which  is  bridged  over  bj  the 
retention  of  the  ancient  phraseology.  So  much  refers  mainly  to 
the  province  of  Formal  Logic.  We  will,  afterwards,  consider 
whether  any  of  the  old  terms  are  still  capable,  and  if  so  in  what 
application  and  under  what  limitations,  of  answering  the  past 
and  {resent  wants  of  the  Inductive  logician. 

L  The  "five  words"  with  which  we  have  to  deal,  it  need 
hanSy  be  said,  are  Genus,  Species,  Property,  Difference,  and 
Accident. 

(i,  ii)  First  then,  as  regards  the  Gtenus  and  Species,  which 
it  will  be  best  to  take  together.  These  are  now  commonly  re- 
garded as  class  names ;  or  rather,  to  speak  more  accurately,  as 
the  classes  themselves  denoted  by  the  names.  And  no  further 
or  deeper  distinction  is  recognized  between  the  two  than  that  of 
greater  and  less  denotation.  That  is,  whenever  two  classes 
of  things  are  found,  with  names  corresponding  to  them,  of 
which  one  includes  the  other,  they  may  be  respectively  so  re- 
garded :  the  wider  being  considered  a  genus,  and  the  narrower 
a  species. 

In  saying  this  it  must  be  understood  that  when  we  talk  of 
the  wider  class  including  the  narrower,  we  mean  that  it  does 
80  formally :  that  is,  that  the  connotaticm  of  the  latter  includes 
that  of  the  former.  It  would  not  generally  be  considered 
correct  to  select  any  two  classes  of  which  one  happened  to  lie 
inside  the  other,  and  call  the  former  a  species  of  the  latter. 
Thus,  even  if  all  kangaroos  were  as  a  matter  of  fact  natives 
of  Australia,  the  kangaroo  would  not  be  technically  regarded 
by  the  log^'cian, — and  still  less  by  the  naturalist, — as  a  species 
of  Australian  thing,  because  its  residence  or  place  of  origin  is 
in  no  sense  a  part  of  the  meaning  of  its  name.  But  for  the 
same  reason  it  would  rightly  be  regarded  as  a  species  of  mar- 
supial, of  mammal,  and  of  animal,  because  its  distinctive  attri-. 
botes  include  those  of  each  of  these  classes. 

(iii)  The  account  generally  given  of  the  Differentia  fol- 
lows simply  and  immediately  from  that  of  the  Genus  and 
Species.  The  species,  as  we  have  seen,  is  a  narrower  class 
selected  from  the  broader  by  the  addition  of  some  further 
attribute  or  attributes.  The  surplus  connotation  thus  involved 
in  the  species  over  the  genus  is  regarded  as  the  Differentia  of 
the  former. 
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(iv)  So  fer  there  is  but  little  opening  for  variety  or  diffi- 
culty amongst  those  who  only  seek  a  reasonable  and  consistent 
usage  of  the  old  terms.  The  three  words  referred  to,  or  at  least 
the  distinctions  which  they  are  intended  to  express,  are 
absolutely  requisite  for  accurate  discussion.  Indeed,  we  might 
say  that  even  the  looser  discourse  of  common  life  could  not  be 
conveniently  carried  on  without  some  resort  to  them.  The  next 
term  however,  Property  or  Proprium,  seems  of  less  importance, 
and  its  retention  of  a  place  amongst  the  others  is  mainly  due  to 
tradition.  It  is  moreover  that  one  of  the  five  words  as  to  which 
the  widest  difference  of  interpretation  is  to  be  found  amongst 
the  old  logicians.  If  it  is  still  to  be  retained,  probably  the  best 
interpretation  is  that  of  Mill  and  some  others.  On  this  view 
the  'property'  is  regarded  as  being  any  attribute  which  does 
not  explicitly  form  part  of  the  connotation  of  the  term  in 
question,  but  which  can  be  shown  to  follow  firom  what  is  a  part 
of  such  connotation.  The  reader  may  be  supposed  to  know, — 
it  is  a  point  to  which  we  shall  have  to  recur  presently, — that  the 
logical  connotation  of  any  term  comprises  a  limited  number 
only  of  those  attributes  which  the  objects  themselves  comprising 
that  class  actually  possess  in  common.  Of  the  remaining 
attributes  some  will  probably  be  deducible  from  others.  If  so^ 
and  these  latter  are  themselves  included  in  the  connotation, 
then  those  which  are  deducible  will  be  considered  as  properties. 
Thus,  for  instance,  the  Differentia  of  a  Bill  of  Exchange  consists 
mainly  in  the  fact  that  it  only  becomes  due  after  a  certain 
assigned  date.  That  is,  this  is  the  principal  distinguishing 
attribute  which  differentiates  it  firom  other  instruments  of 
credit,  such  as  cheques  and  banknotes.  Now  it  is  a  conse- 
quence of  this  characteristic  that  Bills  of  Exchange  will  be 
more  liable  to  fluctuations  in  value  than  obligations  which  are 
payable  at  sight.  Accordingly  the  fluctuation  of  vlJue  may  be 
regarded  as  a  'property'  of  a  Bill  of  Exchange.  It  is  no 
part  strictly  of  the  meaning,  but  follows  fi^m  that  which  is  a 
part. 

(v)  Accident.  Here  again  we  come  upon  a  term  indi- 
cating a  generally  recognized  distinction,  and  one  consequ^idy 
which  has  worked  its  way  into  popular  phraseology.  On  the 
whole  it  is  still  accepted  in  a  sense  which  departs  but  slightly 
firom  its  original  signification. 
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Eveiy  class  of  objects,  as  just  remarked,  contains  many 
attributes,  besides  those  connoted  by  the  name,  which  are 
common  to  evexy  member  of  the  class.  And  every  individual 
object  contains  an  infinite  number  of  attributes  which  are  in 
no  way  involved  in  the  meaning  of  any  general  name  which  we 
may  happen  to  apply  to  it.  These  attributes  may  differ  widely 
in  respect  of  their  permanence  and  prevalence.  Some  may 
only  just  have  £EJlen  short  of  being  included  in  the  connotation, 
on  the  ground  that  though  not  included  in  the  meaning  of  the 
term  th^  are  always  present,  and  are  inevitably  suggested  by 
the  use  of  the  term.  Others  may  be  very  firequently  present 
And  others  again  may  be  of  the  most  casual  character,  mere 
temporary  qualifications,  or  so  forth.  But  they  all  agree  in  the 
&ct  that  they  cannot  strictly  be  inferred  firom  anything 
c(mtained  in  the  connotation  of  the  name.  These  attributes 
are  called  accidents.  They  fall  naturally  into  two  classes. 
Sometimes  they  will,  as  a  matter  of  fact,  be  found  to  be 
present  in  all  the  objects  of  the  class  in  question:  they  are 
then  called  '  inseparable '  accidents.  Sometimes,  and  of  course 
much  more  often,  they  will  only  be  found  present  in  certain 
individuals  of  the  class,  or  only  present  at  certain  times  or 
under  certain  conditions.  They  are  then  called  'separable' 
aocident& 

Thus  among  the  inseparable  accidents  of  the  Bill  of  Ex- 
change might  be  included  the  &cts  that  it  is  in  great  part 
printed  or  lithographed,  and  that  it  is  on  paper:  among  its 
separable  accidents  may  be  included  the  size,  date,  value,  &c., 
in  fact,  all  the  innumerable  qualities  by  which  one  bill  is 
distinguished  firom  another. 

IL  Having  cleared  the  ground  by  the  foregoing  brief 
(fiscossion  we  are  now  in  a  position  to  say  what  is  to  be  meant 
by  Defimtion.  Revert  for  a  moment  to  the  distinction  between 
denotation  and  connotation.  We  have  already  seen  the  ne- 
cessity of  assuming  that  every  significant  name  (with  some 
easily  assignable  exceptions)  has  a  certain  number  of  attributes 
commonly  understood  to  be  implied  by  its  use.  That  is,  we 
must  suppose  that  there  is  a  substantial  agreement  amongst 
competent  and  correct  speakers  as  to  what  is  involved  in  the 
meaning  of  the  name.  The  aggregate  of  the  attributes  so 
involved  constitutes  the  connotation.    This  aggregate  forms 
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^  sort  of  central  nucleus,  around  whkh  are  grouped  an  in- 
definite Dumber  of  others,  some  of  which  are  always  preaent^ 
some  only  occ^onaljy.  These  latter  constitute  the  properti^ 
and  accidents  of  the  objects.  The  Definition  of  any  name  5s 
simply  the  enumeration  of  the  component  it^ms  of  itd  Conno- 
tation. 

Nothing  can  be  simpler  therefore  than  the  mere  statement 
of  what  is  understood  by  Definition  on  this  view.  There  are 
perplexities  enough  awaiting  us  when  we  come  to  apply  the 
process, — as  we  shall  almost  immediately  see, — but  the  aim  we 
set  before  us  is  really  nothing  else  than  that  of  just  stating  the 
attributes  which  it  is  understood  that  we  all  of  us  'mean  to 
imply'  when  we  use  the  word. 

The  first  thing  to  notice  about  this  account  is  its  departure 
from  the  old  view..  The  wide  range  of  this  departure  is  best 
indicated  by  the  change  of  signification  which  it  requires  us  to 
impose  upon  a  certain  word, — namely,  essence, — which  we  have 
not  yet  had  occasion  to  employ.  It  would  demand  a  whole 
chapter  if  we  were  to  attempt  to  give  a  historic  summary 
of  the  various  shades  of  meaning  which  this  word  has  borne: 
bjLit  one  or  two  main  points  may  be  stated  without  difficulty. 

The  characteristic  element  in  the  meaning  of  this  word 
^essence'  is  necessity  or  indispensableness.  This  meaning  it 
has  retained  unchanged,  but  the  application  has  varied  through 
the  whole  range  from  the  objective  to  the  subjective ;  namely, 
from  a  presumed  necessity  imposed  upon  things  by  the  laws 
of  nature,  to  a  conventional  necessity  imposed  upon  us  by  the 
usages  of  language. 

The  old  view  has  been  summed  up  by  a  recent  supporter, 
Hamilton,  in  the  statement  that  the  essence  comprises  those 
qualities  without  which  the  thing  'would  cease  to  be*:  the 
modem  view  would  put  it  that  the  essence  comprises  those 
qualities  without  which  we  should  not  apply  the  name.  It 
might  seem  at  first  sight  as  if  the  diflference  between  these 
statements  would  not  amount  to  much,  on  the  ground  that  the 
only  rational  scheme  of  imposing  names  is  to  follow  as  closely 
as  possible  the  qualities  which  we  find  to  be  possessed  by  the 
things  which  we  name.  There  is,  however,  a  very  serious 
difference  between  the  two  ways  of  looking  at  the  matter.  An 
obvious  objection  to  the  former  mode  of  expression  is  that  it 
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launches  us  into  a  sea  of  difficulty  and  ambiguity  as  td  the 
nature  of  existence,  when  it  is  perfectly  unnecessary,  for  any 
Ic^cal  purposes,  to  start  in  that  direction.  It  suggests 
diflkulties  and  incompatibilities  on  the  part  of  nature  which 
often  only  apply  to  our  task  of  imposing  names.  Take  a 
&miliar  instance.  A  knife  consists  of  blade  smd  handle. 
Remove  either  T>f  these  and  something  perfectly  substantial  is 
left  behind,  but  it  certainly  is  not  what  we  call  a  knife.  So 
idth  a  lump  of  ice.  Melt  it  down  or  vaporize  it  and  exactly 
the  same  mass  of  matter  Will  remain,  and  in  the  same  chemical, 
^md  presumably  similar  atomic  condition ;  but  we  no  longer  call 
it  ice.  In  these  cases  it  is  plain  enough  that  there  is  no  kind 
of  difficulty  on  the  part  of  the  objective  fiEtcts ;  the  stotin  is  only 
felt  when  we  attempt  to  express  the  facts  without  changing  the 
name. 

Keep  clearly  before  the  mind  the  distinction  between  the 
name  and  the  thing  named, — a  distinction,  some  of  the  conse^ 
quences  of  which  were  drawn  out  in  the  first  chapter, — and 
we  see  that  it  is  likely  to  breed  confusion  when  we  insist 
upon  B&jmg  that  the  ice  or  the  knife  has  '  ceased  to  be  \  Of 
course  no  serious  consequences  follow  in  examples  of  such  a 
&miliar  character  as  this,  where  all  the  relevant  facts  are 
clearly  understood.  The  mischief  is  done  where  we  are  dealing 
with  more  recondite  subjects.  It  need  hardly  be  said  that  we 
are  not  proposing  that  the  common  expression  should  be 
banished  from  common  discourse.  To  insist  that  we  are  not  to 
say,  for  instance,  of  the  condition  of  a  country  in  an  extreme 
state  of  disorder,  that  *  government  no  longer  exists  there ',  but 
are  always  to  phrase  it  that  '  the  name  of  govemmeat  is  no 
longer  applicable  to  the  state  of  things  there ',  would  be  sheer 
pedantry.  We  ought  however  to  recognize  that  the  two  expres- 
sions are  equivalent,  and  that  the  latter  is  really  the  more 
accurate  in  itself.  It  is  impossible  for  us  to  be  consistently 
tiominalistic  in  our  current  speech,  but  we  ought  from  time  to 
time,  and  especially  in  our  formal  definitions,  to  make  it  plain 
to  ourselves  and  to  others  what  we  really  mean^. 

^  Tradition  is  stiU  powerful  in  guiding  oar  verbal  nsage  here.  Few  persons; 
for  instance,  who  had  occasion  to  use  the  term  'connotation*  would  apply  it 
otherwise  than  to  the  name :  they  would  naturally  speak  of  *  the  connotation  ot 
the  word  government'.    On  the  other  hand,  if  they  use  the  word  'essence'  they 
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The  main  source  of  difficulty,  when  we  oome  to  apply  our 
account  of  Definition  to  words  actually  in  current  use,  seems  to 
lie  in  the  bet  that  the  strict '  meaning'  of  most  words  is  i^t  to 
display  anything  but  a  clear  boundcuy  line.  The  general  &ct 
was  fiiUy  admitted  and  described  in  the  Introductoiy  Chapter; 
the  difficulty  meets  us  here  when  we  come  to  decide  what 
exactly  is  implication  and  what  is  merely  strong  association.  It 
meets  us  equally,  we  must  remember,  in  the  case  of  propei^ 
names  and  in  those  which  are  really  general.  The  former 
should,  of  course,  have  no  'meaning'  or  implication;  but  we 
may  easily  see  how  strong  are  the  associations  which  they  can 
excite,  and  how  much  information  will  commonly  be  gathered 
from  thenu  Begin  with  one  of  these,  which  we  have  alreadj 
mentioned  in  a  former  chapter.  If  I  were  to  see  such  a  name 
as  '  Christopher  Jenkinson  Simpkins ',  I  should  feel  an  unhesi- 
tating conviction  that  it  denoted  a  male  human  being :  an  only 
somewhat  slighter  conviction  that  he  had  a  &ther  whose  name 
was  Simpkins ;  and  a  presumption,  quite  strong  enough  to  give 
a  hint  in  my  search,  if  I  were  enquiring  as  a  genealogist,  that 
there  had  been  a  relation  of  his  parents  whose  name  was 
Jenkinson.  Now  every  particle  of  this  information  has  been 
elicited  frt)m  the  mere  name  itself:  what  then  is  meant  \^ 
saying  that  the  name  has  no  meaning  ?  All  that  we  can  here 
reply  is  that  a  line  has  to  be  drawn,  and  drawn  as  it  always 
must  be  done,  by  the  aid  of  experience  and  common  sense ;  an( 
that  when  this  line  is  traced  it  seems  that  such  instances  as  thii 
lie  just  outside  it.  That  is  to  say,  such  a  name  as  the  abovi 
might  be  given  without  actual  error  to  something  else  than  I 
man,  say  to  a  house  or  a  ship :  also,  however  customary  it  ma; 
be  to  confine  *  Christopher  *  to  males,  there  is  no  obligation  U 
do  so :  and,  in  &ct.  Christian  names  are  sometimes  deliberate! 
thus  misused.  The  distinction  here  insisted  on  is  really  noi 
more  than  the  universally  recognized  distinction  between 
sumption,  however  violent,  and  inference.  There  is  noi 
actually  wrong  in  calling  a  girl  *  Christopher '  as  there  woi 
be  in  saying  she  was  a  boy :  Simpkins  will  grievously  misl< 
the  genealogist  if  he  calls  his  son  by  the  surname  of  Toi 
but   he   has  not  told   a  falsehood  in  so  doing.     In  a  won 

would  almost  ineritably  apply  it  to  the  thing :  they  would  speak  of  'the  e«se4 
of  goTemment*. 
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the  task,  though  it  may  be  a  diflScuIt  one,  is  not  hopeless, 
when  we  endeavour  to  make  out  what  a  name  actually 
means  or  implies,  and  what  it  merely  suggests  or  gives  a 
presumption  of^ 

What  thus  holds  of  proper  names,  which  have  no  true 
meaning,  holds  equally  of  general  names  which  have  a  mean- 
ing. Around  the  central  group  of  essential  attributes  there  is 
always  found  clustered  another  group  composed  of  those  which 
just  fall  short  of  being  essential.  Their  importance  will  be 
very  variously  estimated  by  diflferent  persons,— of  this,  and  its 
consequences,  we  shall  have  more  to  say  presently,  when  we 
come  to  discuss  the  causes  which  lead  to  the  change  or  abandon- 
ment of  definitions, — but  we  can  at  least  address  ourselves  to 
the  task,  as  to  a  rational  one,  of  saying  which  are  the  attributes 
really  involved  in  the  meaning.  And  in  the  last  resort,  if  two 
or  more  of  us  diflfer  hopelessly  in  our  decision  on  this  point,  then 
we  ought  each  to  be  able  to  say  what  we  respectively  mean  by 
the  word,  and  what  we  consider  that  it  does  no  more  than 
suggest  to  us. 

III.  Nominal  and  real  Definition.  We  have  already  made 
a  slight  reference,  when  touching  on  the  nature  and  interpreta- 
tion of  the  'Essence'  of  a  thing,  to  the  distinction  between 
the  object  and  its  name.  There  is  however  a  somewhat  dif- 
ferent and  far  more  familiar  aspect  of  this  same  distinction 
forced  upon  our  notice  in  the  well-known  traditional  distinc- 
tion between  the  Real  and  the  Nominal  Definition,  which  we 
must  now  proceed  to  discuss.  The  distinction  is  an  old  one, 
and  has  shown  much  tenacity  in  retaining  its  place  in  modem 
logical  treatises,  though  it  has  had  to  undergo  a  wide  variety  of 
interpretation. 

(1)  The  account  which  Hamilton  gives  is  as  follows.  "  By 
verbal  definition  is  meant  the  more  accurate  determination  of 
the  signification  of  a  wo^*d :  by  real,  the  more  accurate  deter- 
mination of  the  contents  of  a  notion.     The  one  clears  up  the 

^  A  eoDsequenoe  from  this  deserres  notice.  The  essence  of  any  individnal 
object  is  entirely  determined  by  the  name  through  which  we  regard  it.  Point 
to  an  object  and  ask,  What  is  its  essence  ?  We  cannot  say,  for  until  it  is  named 
the  qnestion  is  entirely  indeterminate.  Bat  give  it  a  name, — any  one  of  the 
innnmerable  common  names  which  can  be  selected  as  applicable  to  it, — and  the 
qnestion  becomes  determinate  at  once,  for  evexy  such  name  carries  its  connota- 
tion with  it. 

V.  18 
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relation  of  words  to  notions ;  the  other  of  notions  to  thingsT  ^ 
We  surely  cannot  attach  much  value  to  this  account,  for  what 
else  is  the  '  signification  of  a  word '  than  the  '  contents  of  the 
notion '  corresponding  to  it  ?  the  two  seem  to  me  to  be  pre- 
cisely equivalent.  To  attempt  therefore  to  draw  a  distinction 
between  the  notion  and  the  word  in  this  way  seems  to  me  to 
be  idle.  The  really  important  distinction  here  is  that  between 
these  two  taken  together  on  the  one  hand,  and  the  object  de- 
noted on  the  other ;  for  the  latter,  namely  the  object,  possesses 
innumerable  attributes,  whilst  each  of  the  former  contains  a 
narrowly  limited  selection  from  amongst  these.  But  between 
the  word  and  the  notion  what  difference  can  there  be,  as 
regards  their  content  or  reference?  The  word,  though  of 
course  ultimately  referring  to  the  object,  is  at  first  hand 
nothing  but  the  spoken  or  written  s)rmbol  for  the  notion. 
Whatever  necessary  attributes  the  notion  contains,  those  same 
attributes,  neither  more  nor  less,  must  the  word  imply.  Both 
may  have  various  &ults  or  defects  as  regards  their  relation  to 
the  object,  but  these  faults  or  defects  they  must  possess  in 
common. 

(2)  Other  writers  who  retain  the  distinction  have  offered 
a  different  explanation  of  it.  They  hold  that  the  nominal 
definition  analyzes  the  notion,  and  does  not  attempt  to  go 
deeper;  whereas  the  real  definition  reverts,  so  to  say,  to  the  true 
source  of  all  definitions,  and  by  examining  the  object  itself  is 
prepared  to  amend  the  definition  where  necessary,  or  add  to 
it.  In  so  far  as  this  account  retains  the  close  connection  be- 
tween the  word  and  the  notion, — ^a  connection  which  Logic 
must  regard  as  indissoluble, — it  seems  to  me  correct.  More- 
over, it  must  be  admitted  that  the  process  of  thus  referring 
back  to  our  authorities  is  a  highly  desirable  one.  Unless  our 
knowledge, — not  merely  in  regard  to  propositions,  but  also  in 
regard  to  notions  or  terms, — is  from  time  to  time  tested  by 
reference  to  experience,  it  will  soon  begin  to  deteriorate*  But 
ought  this  process  to  be  regarded  as  part  of  a  Definition? 
Surely  not.  It  is  a  process  the  adequate  performance  of 
which  is  presupposed  in  every  definition  and  in  every  branch 
of  science.      We  can  say  therefore  that  some  definitions  are 

1  Hamilton's  Edition  of  Beid's  Works,  p.  691.    This  is  a  later  and  deanr 
account  than  that  given  in  his  Leotores  on  Logic. 
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better  than  others,  because  the  requisite  guarantees  have 
been  more  fiilly  secured ;  but  the  more  or  less,  complete  at- 
tainment of  an  end  which  is  aimed  at  everywhere,  cannot 
be  the  ground  of  recognizing  two  distinct  kinds  of  defini- 
tion as  indicated  by  two  such  distinct  names  as  'real'  and 
'  nominal '. 

(3)  A  third,  and  very  different  explanation  has  been 
offered  by  Mill,  and  has  obtained  the  wide  acceptance  due  to  his 
authority.  On  this  view  both  the  real  and  the  nominal  defini- 
tions are  to  be  regarded  as  definitions  of  names  only ;  but  there 
is  a  broad  distinction  between  the  implications  which  they 
respectively  carry  with  them ;  in  that  the  former  does,  and  the 
latter  does  not,  imply  the  actual  existence  of  objects  corre- 
sponding to  the  name  to  be  defined 

The  distinction  thus  laid  down  by  Mill  is  the  outcome  of  an 
interesting  and  important  discussion  as  to  the  function  of  defi- 
nitions, in  which  he  shows, — what  is  indeed  obvious  enough 
when  pointed  out,  though  it  had  been  much  overlooked  or 
transgressed, — ^that  from  a  mere  definition  nothing  can  possibly 
be  deduced  except  conventions  of  language :  wherever  anything 
more  seems  to  follow  from  such  an  origin  it  is  really  derived 
from  an  implied  assumption  that  there  are  such  things  in  exist- 
ence as  those  which  we  define.  He  illustrates  by  the  instance 
of  the  so-called  genetic  definitions  of  geometry,  and  by  defini- 
tions of  recognized  non-existences  (according  to  any  physical 
test),  as  in  the  instance  of  dragons. 

This  question  of  the  *  existence '  of  the  various  objects  which 
we  name  has  already  come  under  our  notice  more  than  once. 
Where  Mill  seems  to  go  wrong  here  is  in  the  assumption  of  a 
hard  and  &st  line  between  existence  and  non-existence;  as 
though  this  distinction  could  only  be  accepted  in  one  sense. 
That  the  student  of  phjrsical  science  can  only  tolerate  one 
^gnification  of  'truth'  is  certain;  and  the  predominantly  physical 
cast  of  his  Logic,  and  his  aversion  to  mere  formality,  have  probably 
induced  Mill  to  recognize  no  other  signification  than  this.  But 
Logic  has  a  wider  application  than  is  recognized  by  the 
physicist,  and  we  must  therefore  widen,  in  a  proportionate 
d^ree,  our  interpretation  of  *  truth '  or  *  existence '.  To 
say  therefore  that  certain  definitions  imply  the  existence  of 
corresponding  objects  is  insufficient,  unless  we  also  indicate 

18—2 
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in  which  of  the  various  possible  senses  we  intend  that  term  to 
be  understood. 

Probably  the  wisest  thing  to  do  is  to  rid  Logic  altogether  of 
this  distinction  between  real  and  nominal  definition.  The 
best  general  account  of  the  matter  would  then  be  this.  All 
language,  as  a  broad  primd  f<wie  presumption,  carries  with 
it  the  implication  that  the  speaker  believes  in  the  reality, — that 
is  the  physical  reality, — of  the  things  corresponding  to  the  words 
which  he  usea  People  do  not  speak  with  an  intention  to  mis- 
lead, nor  do  ordinary  adults  talk  habitually  of  non-entities  ^ 
The  mere  use  of  a  word  therefore  raises  the  presumption 
of  the  phenomenal  reality  of  the  objects  answering  to  the 
word.  This  presumption  is  the  general  rule,  but  marked 
exceptions  have  to  be  made  in  one  or  two  directions.  For  one 
thing  there  are  the  writers  of  fiction,  the  tellers  of  fiiiry  tales,  the 
narratives  of  inventive  children,  and  so  forth,  where  no  pretence 
is  made  of  aiming  at  fact  or  even,  it  may  be,  of  preserving 
consistency.  And  again,  there  are  sciences,  as  we  may  term 
them,  such  as  Heraldry,  and  certain  kinds  of  ancient  or  sacred 
art,  where  adherence  to  more  or  less  arbitrary  convention  takes 
the  place  of  the  agreement  otherwise  attained  by  continued 
appeal  to  experience.  In  these  cases  accurate  definitions  are 
possible,  and  should  be  secured  if  convenient,  but  the  employ- 
ment of  them  is  clearly  subject  to  the  well-recognized  character 
of  the  matter  in  question. 

We  may  say  then  that  every  definition,  with  such  excep- 
tions as  those  just  made,  raises  a  presumption  of  the  phj-sical 
reality  of  the  objects  to  which  it  refers.  But  it  certainly  ought 
not  to  claim  more  than  to  raise  such  a  presumption ;  unless  of 
course  reality  is  formally  incorporated  into  it.  Nor  indeed  is 
it  easy  to  see  how  a  definition  could  intimate  such  a  claim. 
If  some  definitions  do,  and  some  do  not,  carry  reality  in  their 
train,  how  are  we  to  ascertain  to  which  of  these  classes  any 
particular  example  may  happen  to  pertain  ?  There  is  nothing 
on  the   face  of  it  which  could  decide  the  question,  and  we 


1  *' Bight  snre  am  I,  Sir  George  Maokenzie  says,  that  no  divine  can  doobt 
there  are  witches,  since  the  Bible  says  thoa  shalt  not  snfFer  them  to  live ;  and 
that  no  lawyer  in  Scotland  can  doubt  it,  since  it  is  punishable  with  death  bj  our 
Uw.     So  there's  baith  law  and  gospel  for  it."    {WaverUyt  oh.  67.) 
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should  accordingly  have  to  £gJ1  back  upon  some  such  general 
presumptdon  as  that  just  indicated. 

It  is  best  therefore  to  reject  this  distinction  altogether.  If 
any  one,  however,  who  wishes  to  retain  it  asks  to  which  of  the 
two  classes  definitions,  as  we  here  understand  them,  are  to  be 
considered  to  belong,  we  reply  unquestionably  to  that  of  the 
Nominal.  A  definition  is  merely  the  interpretation  of  a  name. 
In  and  by  itself  it  has  no  warrant  to  convey  one  kind  of  reality 
rather  than  another,  nor  has  it  any  known  means  of  doing  so. 
It  stands  in  fiEu^t  on  precisely  the  same  footing  in  this  respect 
as  a  term  or  name.  If  one  of  these  is  uttered  we  have  to 
judge,  by  the  context  or  the  subject-matter,  to  what  order  of 
existences  it  belongs,  and  we  must  do  the  same  in  the  case  of 
definitions. 

IV.  The  next  question  for  discussion  concerns  the  limita 
of  Definition.  In  other  words,  over  what  range  of  existences  of 
any  kind  can  we  reasonably  ask  for  definitions,  and  where 
and  why  must  we  cease  to  do  so  ?  The  answer  to  this  enquiry 
turns  in  great  part  upon  the  kind  of  definition  we  propose  to 
offer. 

(I)  On  the  old  scholastic  view  the  limits  assigned  were 
quite  definite.  Every  class,  except  the  widest,  must  be  in- 
cluded in  some  genus,  and  be  marked  off  fix>m  it  by  a  differentia, 
and  must  therefore  possess  the  elements  of  a  complete  de- 
finition. The  point  needing  explanation  here,  however,  is  as 
to  what  must  be  reckoned  as  the  widest  class«  Some  writers 
speak  as  if  this  must  always  have  been  held  to  be  Being  in 
general.  This  however  was  the  view  of  none,  or  next  to  none, 
of  the  Aristotelian  logicians.  They  took  the  Categories  as 
their  standard,  and  looked  no  further  upwards  than  to  the 
highest  class  in  a  Category.  These  ten  Categories  were  re- 
garded as  so  radically  distinct  from  each  other,  that  it  was  a 
misapplication  of  the  process  of  abstraction  to  attempt  to 
bring  them  under  one  single  head.  Accordingly  the  upward 
limit  of  definition  in  each  category  was  reached  at  the  highest 
class  but  one  in  that  category.  In  the  other  direction  the 
limit  was  reached  when  we  got  down  to  an  infima  species; 
that  is,  one  in  which  the  members  were  separated  by  no  essential, 
but  only  by  accidental  characteristics. 

One  other  exception  must  also  be  noticed*      These ;  Cate^ 
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gories  were  by  no  means  intended,  as  sometimes  stated,  to  be 
a  'list  of  all  nameable  things'.  On  the  contrary  there  were 
a  number  of  things  which  were  definitely  excluded  fix)m  any 
category,  and  which  were  consequently  incapable  of  technical 
definition.    They  were  generally  summed  up  as  follows : — 

**  Oomplexam,  ConsignifioanB,  Privatio,  Fiotnm, 
Pars,  DeuB,  iSquivocom,  Tranioendens,  Ens  Bstionis, 
Sant  exolasa  deoem  clasBibus  iste  noyem.'* 

(Sanderson,  Compend.  Log.  Another  version  is  given  by  Seton 
in  his  DicUectica.) 

(2)  The  modem  popular  view  is  of  a  very  different 
kind.  Starting  with  the  postulate  that  every  name  which 
has  a  meeming  must  offer  occasion  to  have  that  meaning  un- 
folded, it  is  rather  apt  to  extend  the  *  meaning '  so  as  to  make 
it  cover  correctness  of  application  in  general  Thus  the  names 
of  simple  sensations,  which  strictly  speaking  possess  denotation 
only,  may  yet  according  to  some  writers  yield  a  kind  of  definition, 
for  we  may  analyze  their  physical  antecedents  or  accompani- 
ments. This  view  dates  presumably  from  Locke*,  whose 
attitude  however  towards  formal  Logic  is  not  one  which  we  can 
safely  imitat-e. 

(3)  The  view  noticed  above  shows  a  not  unaraiable 
bias  towards  making  Logic  usefiil,  or  rather  towards  converting 
it  into  a  body  of  useful  rules,  for  the  improvement  of  language. 
My  own  opinion  is  that  we  do  best  to  admit  firankly  that  Logic 
is  only  concerned  with  the  '  meaning  *  in  the  strictest  technical 
sense  of  the  term,  that  is,  with  the  connotation  of  the  term. 
There  are  many  ways  of  guiding  any  one  to  a  right  use  of  words, 
and  of  these  the  comparatively  artificial  method,  of  analyzing 
the  term  by  assigning  the  component  elements  of  its  connota- 
tion, is  the  only  truly  general  and  formal  one,  and  to  this  we 
shfiJl  confine  the  name  of  Definition,  We  do  not  of  course 
restrict  ourselves  to  the  scholastic  limits  above  mentioned, 
but  wherever  a  name  admits  of  analysis  in  respect  of  its 
signification,  there  we  shall  claim  a  definition.  But  it  must 
be  understood  at  the  same  time  that  definition  is  but  one 

1  Looke  Bays  (m.  iy.  §  6)  that  ^  a  definition  is  nothing  else  hot  the  showing 
the  meaning  of  one  word  by  several  other  not  synonymous  terms."  This  is  a  teiy 
wide  aooonnt,  bat  it  mast  be  adinitted  that  he  distinctly  states  that  *'  names  of 
idmple  ideas  are  nndefinable." 
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way,  and  tiiis  a  somewhat  technical  way,  of  convejdng  the 
correct  meaning  to  any  one  who  is  in  doubt  about  it.  To  raise 
the  requisite  experience  at  first  hand,  or  by  exercise  of  imagina- 
tion, may  often  be  the  most  effective  plan.  But  where  there  is 
no  other  way  than  this  available  we  shall  consider  that  no  true 
definition  can  be  offered. 

V.  The  question  may  now  be  raised,  how  and  why 
Definitions  should  ever  be  needed:  what,  in  fstct,  is  the  use 
of  them?  We  found  ourselves,  the  reader  will  remember, 
forced  to  make  the  preliminary  assumption  that  language 
is  understood  in  the  same  sense  by  all  who  use  it  within  a  circle 
of  common  intercourse.  No  other  assumption  was  possible 
as  a  starting  point  for  any  science  which  dealt  with  the  com" 
munication  of  thought.  Now,  when  the  Definition  expressly 
disclaims  doing  anything  more  than  expounding  the  meaning 
of  a  word,  it  would  seem  that  it  merely  states  what  ex  hypo- 
thegi  every  one  who  uses  the  word  is  already  familiar  with, 
and  that  therefore  every  Definition,  from  its  nature,  must  be 
useless. 

Some  of  the  various  answers  to  such  an  objection  are 
obvious :  we  will  only  touch  upon  those  which  seem  to  involve 
questions  of  principle. 

(1)  For  one  thing,  then,  we  have  here  a  useful  reminder 
of  the  advisability  of  regarding  Logic  as  being  an  "  applied  " 
science.  So  long  as  we  regard  it  as  being  purely  formal  the 
definition  stands  self-condemned  as  being  obviously  uncalled 
for  and  useless.  The  only  ground  on  which  it  can  be  justified 
is  the  assumption  that  in  its  practical  applications  we  shall 
frequently  find  that  our  fundamental  postulate  about  language 
does  not  hold  good.  Many  persons  are  constantly  diverging, 
and  all  of  us  are  occasionally  diverging,  firom  the  common 
consensus  of  sound  opinion  about  the  meaning  of  words. 
Accordingly  definitions  are  in  practice  very  often  of  extreme 
value. 

These  considerations  seem  to  afford  an  answer  to  a  difficulty 
which  has  often  been  expressed.  By  admitting  that  the 
demand  for  a  definition  is  a  sort  of  right  instead  of  a  mere- 
ly occasional  concession  to  our  mental  indolence  or  fiuilty, 
logicians  inevitably  provoke  a  continued  repetition  of  such  a 
demand,  and  then  the  question  arises,  Where  are  we  to  stop  ? 
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How  &r  back  are  we  supposed  to  go  in  the  assignment  of  such 
a  series  o£  successive  definitions?  The  true  answer  is;  You 
have  no  right  to  a  Definition  at  all:  the  mere  &ct  that 
you  ask  for  one  is  in  itself  an  admission  of  the  general  truth  of 
our  postulate  about  language:  for  on  what  other  ground  can 
you  suppose  that  we  shall  know  what  you  ask  for  by  your 
question?  That  is,  the  definition  involves  confessedly,  by 
virtue  of  its  being  asked  for,  an  admission  that  you  consider 
yourself  sound  on  the  subject  of  language  generally,  and  merely 
want  a  partial  and  exceptional  blank  filled  in.  Accordingly 
all  that  the  definition  can  propose  to  do  is  to  supply  a  link 
connecting  the  missing  or  defective  notion  with  the  proximate 
notions  which  are  presumed  to  be  sound. 

(2)  But  more  than  this.  We  are  reminded  of  another 
practical  departure,  and  one  of  a  very  important  nature,  firom 
our  fundamental  postulate.  Granted  that  each  person  knows 
exactly  what  he  himself  means,  it  is  by  no  means  true  that 
we  all  speak  the  same  language,  even  in  the  same  country  and 
at  the  same  time.  This  opens  up  the  question  of  technical 
or  special  definitions. 

Special,  or  Technical  Definitions.  The  Connotation  of  a 
term  was  accepted  by  us  as  being  the  'meaning'  generally 
assigned  to  it,  allowing  of  course  for  the  various  reserves  and 
explanations  which  such  a  way  of  speaking  necessarily  de- 
manded. The  right  so  to  accept  it  rested  upon  the  very 
reasonable  postulate  that  language  fiilfiUed  &irly  accurately 
its  obvious  fimctions  as  a  medium  of  communication.  But 
we  must  not  forget  that,  side  by  side  with  the  general  lan- 
guage which  a  whole  people  have  in  common,  there  are  a 
number  of  special  languages  in  use  by  particular  classes  of 
the  same  people.  Doubtless  the  great  bulk  of  the  words 
employed  are  common  to  both  kinds  of  speech,  but  there  are 
many  which  are  peculiar  to  the  special  ones,  and  these  peculiar 
elements  fully  deserve  to  be  considered  as  a  distinct  language. 

If  it  be  asked  what  right  we  have  to  select  a  certain 
number  of  words  found  in  (say)  an  English  dictionary,  and 
spoken  by  some  particular  class  of  persons  in  that  countiy, 
and  to  talk  of  this  selection  as  a  distinct  language,  the  reply 
is  that  a  language  is  nothing  but  a  set  of  words  in  use  by 
some  Igroup  of  people,  and  that  therefore  in  the  case  supposed 
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a  distinct  set  of  words,  characteristic  of  or  confined  to  a 
particular  group  of  people,  does  certainly  constitute  a  distinct 
language.  Some  of  the  words  composing  it  are  doubtless 
merely  substitutes  for  those  elsewhere  in  general  use,  but 
they  are  quite  different  words:  others  are  peculiar  to  it,  and 
symbolize  notions  un&miliar  or  unknown  to  the  bulk  of 
speakers  outside  its  range,  in  which  case  the  symbols  may 
either  be  &miliar  ones  with  a  new  signification  attached  to 
them,  or  entirely  new  variations  or  creations  for  the  purpose. 
That  is,  an  otherwise  well-known  sound  may  have  a  special 
sense  put  on  it,  thus  becoming  a  new  word;  or  both  sound 
and  sense  may  be  new  and  special.  Moreover,  such  a  lan- 
guage may  be  the  habitual  speech  of  some  sections  of  the 
community,  or  it  may  be  the  occasional  medium  resorted  to 
for  the  discussion  of  special  topics  or  for  use  on  special 
occasions. 

The  reader  will  easily  supply  appropriate  illustrations,  so  we 
need  merely  indicate,  as  instances  of  languages  peculiar  to 
certain  classes,  the  slang  of  thieves,  school-boys,  and  sporting 
persons,  and  the  whole  vocabulary  of  peculiar  expressions  re- 
quired by  sailors,  miners,  and  indeed  most  classes  of  workmen. 
As  instances  of  languages  only  required  from  time  to  time 
by  those  who  want  to  speak  of  some  very  special  subject,  might 
be  given  the  terms  used  by  those  discoursing  of  high  mathe- 
matics or  any  other  advanced  science.  Many  people,  doubtless, 
would  be  inclined  to  deny  that  these  ought  to  be  called  special 
languages,  and  would  describe  them  as  English  :  on  the  ground 
that  they  are  included  in  so-called  English  dictionaries,  and 
are  spoken  by  Englishmen.  It  seems  philosophically  more 
correct  to  say  that  such  a  dictionary  includes  other  than  English 
words,  and  that  most  Englishmen  can  and  do  speak  other 
tongues  than  the  English. 

The  bearing  of  these  remarks  on  the  subject  of  Definition 
is  obvious.  Just  as  the  common  speech  universally  spoken  by 
the  people  of  any  country  presupposes  a  commonly  recognized 
meaning  in  every  word :  which  meaning,  when  admitting  of 
analysis,  is  called  connotation,  and  the  enunciation  of  this 
connotation  is  called  Definition :  so  is  it  with  eajch  of  these 
special  languages.  Their  words  have  exactly  the  same  cha- 
racteristics and  th^  same  functions  as  any  others.    They  yield 
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proper  names,  and  connotative  names,  and  these  latter  there- 
fore admit  of  Definition  in  its  true  sense.  Nay,  as  a  matter 
of  fiwt,  it  is  probable  that  the  work  of  defining  these  special 
words  is  easier,  and  the  definitions  are  more  accurate,  than  in 
the  case  of  more  generally  &miliar  words.  This  might  be 
expected  on  the  ground  that  a  word  confined  to  a  special  class  is 
much  more  likely  to  retain  a  uniform  and  fiilly  recognized 
signification  than  one  which  has  to  do  duty  over  a  very  wide  area. 
The  term  technical^  in  its  widest  sense,  I  understand  to  apply  to 
such  words  and  such  definitions  as  these :  though,  where  the 
class  of  speakers  is  vulgar,  or  the  subject  trivial,  we  more  often 
designate  them  by  the  word  slang. 

(3)  The  uses  of  Definition,  as  hitherto  considered,  refer  only 
to  linguistic  conventions,  and  the  divergences  which  actually 
exist  amongst  them.  But  when  we  look  outside  us,  to  the  sub- 
ject matter  to  which  our  language  refers,  we  soon  find  that  the 
practical  aid  which  a  Definition,  and  still  more  the  process  of 
framing  a  Definition,  may  afford,  is  enormous. 

We  have  already  pointed  out  that  the  central  group  of 
essential  attributes, — ^namely  those  which  constitute  the  conno- 
tation,— is  surrounded  by  a  much  more  numerous  group,  some 
of  which  are  only  just  of  less  importance,  or  of  less  general 
recognition,  than  the  few  selected  ones.  The  progress  of  know- 
ledge has  an  obvious  bearing  upon  this  state  of  things,  as  it 
makes  the  tenure  of  the  accepted  attributes  a  somewhat 
precarious  one.  At  any  moment  some  discovery  may  be  made 
which  would  certainly  in  time  alter  our  relative  estimate  of 
these  attributes,  and  therefore  probably  alter  the  conventional 
selection  by  which  the  meaning  is  determined. 

This  precarious  character  of  even  the  best  and  most  accu- 
rate current  definitions  has  seemed  to  some  writers  so  un- 
scientific that  they  have  endeavoured  to  remedy  it  by  a  rather 
strong  proposal.  They  have  been  so  convinced  of  the  indeter- 
minateness  of  the  enquiry  as  to  when  an  attribute  can  be  said 
to  have  become  '  universally  accepted  as  a  part  of  the  meaning ' 
that  they  have  proposed  to  admit  the  attribute  the  moment  any 
person  has  discovered  it.  Thus  Mr  Bain,  one  of  the  most  philo- 
sophical supporters  of  this  view,  maintains^  that  ''all  newly 

>  *•  DeduotiTe  Logic,'*  p.  70. 
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diaoovered  properties  are  real  predications  on  their  first 
aononncement,  although  immediately  on  their  first  communi- 
cation they  become  verbal", — e.g.  Faraday's  discovery  that 
oxygen  is  magnetic.  This  seems  to  me  to  be  nothing  short 
of  a  reduction  to  absurdity  of  the  view  in  question.  As  a  rule, 
a  fact  *"  immediately  on  its  being  communicated "  is  a  very 
doubtful  fitct  indeed,  for  only  a  portion  of  the  statements  taken 
from  the  last  number  of  the  appropriate  scientific  journal  are 
finally  accepted  as  true.  But  even  if  they  do  finally  establish 
themselves,  it  is  surely  stretching  the  phrase  beyond  all  license 
to  call  a  proposition  'verbal'  simply  on  the  ground  that  it  asserts 
a  feet  which  most  of  us  will  never  know,  discovered  by  some 
authority  of  whom  perhaps  we  never  heard.  In  this  sense  we 
are  perpetually  hearing,  and  very  possibly  rejecting  as  incre- 
dible, assertions  which  are  yet  claimed  as  merely  verbal. 

We  must  regard  the  firaming  of  a  Definition  as  a  rather 
serious  matter.  What  we  are  doing  is  nothing  short  of  amend- 
ing, that  is,  changing  the  meaning  of  a  name,  and  established 
names  are  not  to  be  lightly  meddled  with.  The  process  is  like 
changing  a  law  of  a  country,  in  that  it  does  not  merely  concern 
an  isolated  act,  but  is  instrumental  in  setting  a  custom.  To 
decide  the  relative  importance  of  the  attributes  demands  a 
careful  discrimination  amongst  their  respective  claims,  and 
often  presupposes  the  choice  of  some  important  leading  prin- 
riple  in  virtue  of  which  they  are  to  be  judged.  Any  newly 
announced  attribute  therefore  must  not  only  be  carefully  tested 
in  order  to  establish  its  truth,  but  we  must  remember  that  in 
incorporating  it  into  the  connotation  we  are  setting  a  sort  of 
official  stamp  upon  its  relative  importance.  In  a  word.  Defini- 
tion is  the  outcome  of  a  great  amount  of  research  on  the  part  of 
the  framer,  and  is  consequently  a  most  important  means  of 
instruction  on  the  part  of  the  learner. 

In  the  cases  last  considered  the  utility  of  the  definitions, 
90  fer  as  their  educative  work  is  concerned,  consists  nutinly  in 
the  judgment  we  have  to  form  as  to  accepting  or  rejecting  new 
qualities,  as  these  from  time  to  time  come  before  us.  There 
IB  a  still  more  striking  illustration  however  to  be  found  of  the 
way  in  which  modifications  of  our  definitions  accompany  the 
progress  of  knowledge.  It  is  not  necessary  that  there  should 
be  new  &ct8  discovered  in  order  to  lead  to  a  revision  of  our 
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definitions.  A  new  principle  or  theory  will  often  effect  a 
complete  change  in  the  order  of  dependence  or  importance  in 
which  the  attributes  cure  regarded. 

Some  of  the  most  striking  examples  of  the  kind  of  trans- 
formation here  alluded  to  are  to  be  found  in  the  province  of 
Mathematics.  Take  the  case  of  the  EUlipse.  If  we  had  asked 
a  Greek  geometer  to  define  it  he  would  at  once  have  replied 
that  it  is  a  species  of  conic  section,  and  that  the  difference 
which  distinguishes  it  fix)m  the  others  is  that  the  cone  is  so 
cut  that  the  section  goes  right  across  it.  These  attributes 
are  permanently  embodied  in  the  name  by  which  this  class  of 
curves  was  for  long  currently  known,  and  fix>m  them  all  the 
other  properties  may  be  derived.  But  if  we  consult  a  treatise 
of  sixty  or  eighty  years  ago  (Hymers*)  we  find  that,  though 
the  old  name  is  still  kept  up,  that  is,  though  the  ellipse  is 
still  called  '  a  conic  section ',  the  curve  is  defined  in  a  totally 
different  way.  The  essential  attribute  now  is  that  the  curve  is 
traced  out  by  a  point  moving  in  a  certain  way,  moving,  that  is, 
so  that  its  distance  irom  a  fixed  line  bears  always  a  constant 
ratio  to  its  distance  fix)m  a  certain  fixed  point.  And  then 
follows  the  curious  result  that  the  fact  that  such  a  curve  can  be 
produced  by  cutting  a  cone  by  a  plane  comes  out  as  the  con- 
clusion of  a  long  mathematical  deduction.  The  old  essential 
attribute  has  now  become  a  remote  conclusion.  We  have  to 
prove  that  a  conic  section  is  obtained  by  making  a  section  of 
a  cone.  It  is  as  if  a  demonstration  were  requisite  to  show  that 
a  quadruped  has  four  legs.  Again,  a  third  starting-point 
might  be  chosen,  and  often  is  so  at  the  present  day.  We  may 
take  as  the  essential  characteristic  of  the  class  of  curves 
in  question  that  they  are  plane  curves  of  the  second  order;  that 
is,  that  their  equations  involve  only  the  first  two  powers  of  the 
ordinates.  If  we  do  this,  then  both  the  above-mentioned 
characteristics  become  derivative  instead  of  primary,  and  there 
is  consequently  another  serious  change  in  the  essential 
properties,  that  is,  in  the  definition  of  the  thing  in  queetioiL 
And  all  this  change  need  not  be  in  any  way  the  consequence  of 
the  discovery  of  new  properties :  it  may  follow  merely  fit)m  a 
change  of  point  of  view. 

Such  a  complete  inversion  as  this  of  the  order  of  precedence 
or  derivation  of  the  attributes  is  hardly  possible  outside  the 
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range  of  mathematics,  but  a  similar  state  of  things  exists  in  a 
less  degree  in  many  other  directions.  Any  serious  change  in 
our  philosophic  point  of  view  may,  without  actually  adding  to 
our  knowledge  of  fects,  yet  bring  about  a  very  considerable 
redistribution  as  regards  the  relative  importance  of  the  attri- 
butes involved.  For  instance  in  the  department  of  Zoology 
the  rise  of  the  doctrine  of  Development,  as  bearing  on  the 
mutability  of  species,  has  had  a  powerful  influence  in  this 
respect.  It  is  not  so  much  that  we  have  discovered  new  &cts 
about  the  plants  and  animals  as  that  a  new  theory  has  profoundly 
altered  the  relative  importance  of  the  &cts  that  were  known 
already.  The  biologist  now  lays  an  increased  stress  upon  those 
characteristics  which  bear  upon  the  past  history  of  the  organism, 
as  illustrating  the  way  in  which  each  species  is  connected 
by  actual  affinity  with  others.  This  subject  will  however 
be  best  discussed,  in  another  chapter,  under  the  head  of 
Classification. 

(4)  Outside  the  range  of  Mathematics  and  the  Physical 
Science  such  modifications  of  Definition  as  are  now  under 
consideration  are  mostly  the  consequence  of  a  very  complicated 
process  of  change  both  without  us  and  within  us.  It  is  not 
merely  that  we  have  discovered  new  &cts,  or  formed  a  different 
theory  about  those  previously  discovered:  there  has  probably 
also  been  a  gradual  change  in  the  course  of  the  events  them- 
selves. Take  a  single  example  by  way  of  illustration,  by  tracing 
as  &r  as  we  can  the  change  that  has,  or  may  have,  taken  place 
in  the  connotation  of  the  word  Pagan, 

Originally  the  word  meant  '  villager ',  and  denoted  the  class 
of  people  who  lived  in  villages.  This  was  the  essential  attri- 
bute of  the  term,  but  along  with  this  there  were,  as  there 
always  are,  many  unimportant  and  therefore  accidental  attri- 
butes: these  villagers  were  less  instructed,  they  lived  less  in 
contact  with  others,  they  probably  ate  different  food,  went  to 
bed  earlier,  were  stronger  in  frame,  &c.  Then  a  gradual 
change  came  on.  Amongst  these  accidental  attributes  began 
to  emerge  a  new  one,  that  these  villagers  retained  the  old 
religion,  whilst  those  in  the  towns  mostly  embraced  a  new  one. 
Thus  fiir  the  only  change  had  been  on  what  may  be  called 
the  objective  side,  at  least  so  &r  as  regards  those  who  mostly 
used  the  word;  and,  had  this  been  all,  there  was  no  reason 
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why  the  new  attribate  should  ever  have  quitted  its  place 
amongst  the  group  of  accidents.  But  now  began  what  we 
may  call  the  subjective  or  the  mental  change.  The  popular 
estimate  with  which  the  new  attribute  was  regarded  under- 
went an  enormous  change.  The  fact  that  any  people  wor- 
shipped the  old  gods  became  of  infinitely  more  importance 
than  the  fiEu^t  that  they  lived  in  villages.  This  attribute 
therefore  soon  came  to  be  the  prominent  one  when  the  word 
was  used,  and  therefore  took  its  place  side  by  side  with  the 
old  connotation,  and  finally  superseded  this.  One  more  change 
then  remains  to  be  noticed,  and  this  again  occurred  amongst  the 
external  phenomena.  Up  to  this  point  the  connotation  only 
had  changed:  the  denotation  remained  the  same,  but  precariously 
so,  as  must  always  be  the  case  under  such  circumstances. 
The  people  who  lived  in  villages  were,  as  a  class,  heathen; 
but  inasmuch  as  the  latter  attribute  had  now  sunk  to  the 
level  of  an  accident  (an  accident,  that  is,  of  a  villager)  it 
might  at  any  time  come  to  be  divorced  fix>m  the  others. 
As  soon  as  the  confines  bounding  the  form  of  worship  and 
the  place  of  abode  altogether  ceased  to  coincide,  the  decisive 
change  of  connotation  became  marked  in  the  unmistakeable 
way  in  which  a  change  of  application  or  denotation  can  hardly 
fail  to  exhibit  itself,  and  the  transfer  of  signification  and 
application  alike  was  then  complete. 

The  above  brief  remarks  will  serve  to  show  the  very  great 
gain  that  is  to  be  secured  by  sound  definitions,  and  still  more 
by  the  process  of  investigating  and  drawing  them  up.  We 
may  say  of  them,  to  a  somewhat  less  extent,  what  Hamilton 
has  happily  said  of  language  generally  in  relation  to  our 
notions : — "  A  country  may  be  overrun  by  an  armed  host,  but 
it  is  only  conquered  by  the  establishment  of  fortresses.  Words 
are  the  fortresses  of  thought.  They  enable  us  to  realize  our 
dominion  over  what  we  have  already  overrun  in  thought:  to 
make  every  intellectual  conquest  the  basis  of  operations  for 
others  still  beyond."  {Log-  i.  138.)  And,  as  a  consequence 
of  this,  anything  like  finality  in  respect  of  our  definitions  is 
out  of  the  question.  Such  a  belief  in  finality  naturally  fidls 
in  with  the  philosophic  attitude  of  the  older  logicians,  and 
has  found  much  encouragement  in  the  treatment  adopted  by 
their  Conceptualist  successors.    It  almost  seems  indeed  as  if 


Xl]  PEFINITION.  287 

theee  latter  were  anxioos  to  show  that  the  destruction  of 
Realism  in  the  sense  of  certain  fixed  archetjrpes  of  our  ideas 
was  no  detriment  to  the  fiaity  but  only  to  the  externality  of 
the  type.  The  denotation  of  our  terms  was  always  admittedly 
uncertain  and  fluctuating,  but  the  connotation  was  supposed  to 
stand  out  in  contrast  as  comparatively  fixed.  The  general 
impression  conveyed  is  that  of  a  world  of  ideas  or  notions  which 
play  the  part  of  a  mental  currency:  that  pass  from  mind  to  mind 
by  aid  of  words,  and  can  be  stored  in  the  memory  :  that  retain 
their  value  with  little  attrition  or  alteration,  and  may  therefore 
at  any  time  be  subjected  to  analysis  and  resolved  into  their  con- 
stituent elements  by  Definition. 

Against  this  view  the  Inductive  logician  must  take  his 
stand  Fully  admitting  the  desirability  of  leaving  untouched 
the  current  words  of  the  home  and  the  market,  he  must  main- 
tain that  as  regards  scientific  words  their  growth  is  their  life, 
and  he  must  always  be  prepared  therefore  to  reconsider  his 
definitions  in  the  light  of  either  new  facts  or  new  theories. 

These  admissions  have  an  obvious  bearing  also  on  the  view, 
already  noticed  as  entertained  by  some  logicians,  that  what 
we  should  aim  at  in  assigning  our  definitions  is  the  enumera- 
tion of  those  attributes  upon  which  the  others  depend.  It  is 
no  doubt  desirable  to  aim  at  this  as  far  as  we  can,  but  we  must 
remember  that  every  estimate  of  this  kind  is  liable  to  constant 
revision  and  alteration.  As  regards  the  dependence  of  one  at- 
tribute upon  another,,  we  must  remember  that,  in  mathematics 
at  any  rate,  we  are  apt  to  find  that  a  number  of  attributes  may 
be  considered  mutually  deducible  fix>m  each  other,  as  was  the 
case  with  the  properties  of  the  Ellipse.  The  decision  therefore 
as  to  the  selection  of  one  or  other  of  these  must  be  determined 
on  some  other  principle;  say,  in  the  light  of  some  general 
mathematical  theory.  And  then,  again,  outside  the  domain  of 
mathematics  it  is  often  very  difiicult  indeed  to  trace  with 
certainty  what  is  the  dependence.  In  the  case  of  the  species  of 
Natural  Science,  for  instance,  scarcely  any  such  dependence  can 
be  found.  There  is  plenty  of  correlation  from  which  reasonable 
inferences  can  be  drawn,  but  there  is  little  in  the  way  of 
necessary  deduction.  We  do  not  now  regard  the  properties  of 
kinds  as  being  arbitrarily  connected  by  Nature ;  but,  with  the 
best  of  attainable  information,  such  species  offer  a  marked 
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contrast  in  this  respect  to  anything  which  can  be  found 
in  mathematics. 

It  appears  therefore  that  this  view,  namely  that  primary  at- 
tributes are  to  be  selected,  from  which  the  subordinate  ones  may 
be  deduced,  falls  in  with  what  may  be  called  the  too  objective 
treatment  of  Logic  sometimes  advocated.  When  knowledge 
is  absolutely  complete, — and  when  therefore  Logic  is  entirely 
superseded  so  far  as  its  utility  is  concerned, — we  may  be  in  a 
position  to  say  in  every  case  what  is  really  primary  and  what  is 
derivative.  But  till  then  there  can  be  no  final  judgment  as  to 
the  relative  importance  of  such  qualities  as  we  may  at  any 
given  time  have  discovered.  They  may  be  caused  to  change 
places  in  this  respect,  at  any  moment,  by  the  breath  of  a 
philosophical  or  scientific  theory  passing  over  them. 

VI.  Characteristics  of  a  good  Definition.  These  may  be  in- 
ferred very  readily  from  the  nature  of  a  definition,  and  there 
has  been  so  little  variation  of  opinion  as  to  the  main  requisites 
that  the  traditional  rules  may  be  adopted  almost  without 
alteration.  The  rules  for  good  definition  are  most  conveniently 
given  in  the  form  of  a  series  of  precepts  for  the  avoidance  of 
certain  fiiults,  as  follows. 

(i)  The  Definition  should  not  contain  mare  than  the 
connotation  of  the  term  in  question,  as  otherwise  we  may 
unduly  restrict'  the  class  to  which  the  name  refers.  We 
purposely  use  the  words  '  may ',  rather  than  '  must  restrict ',  in 
accordance  with  the  conclusions  of  p.  176.  We  are  speaking  of 
actual  denotation,  not  potential,  and  must  therefore  bear 
in  mind  that  attributes  having  the  habit  of  occasionally 
coalescing  in  groups  the  enunciation  of  more  of  them  than 
is  necessary  may  sometimes  happen  not  to  reduce  the  actual 
denotation.  It  will  be  noticed  that  the  speakers  are  here 
supposed  to  be  in  general  agreement  as  to  the  denotation 
of  the  name,  and  that  in  fi*aming  our  definition  we  want 
to  select  just  the  connotation  which  will  permanently  suit 
this  denotation. 

Paley's  definition  of  virtue  ("doing  good  in  obedience  to 
the  will  of  God  and  for  the  sake  of  everlasting  happiness") 
would,  in  the  opinion  of  almost  every  ethical  writer,  be  open 

1  *  Undaly ',  becaase  it  is  taken  for  granted  that  we  are  in  general  agreement 
as  to  the  application  or  denotation  of  the  name. 
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to  this  tAvlt,  on  the  ground  that  the  ultimate  motive  of  the 
action  formed  no  part  of  the  meaning  of  the  term  and  therefore 
ondoly  restricted  its  application. 

(ii)  So  again  the  Definition  must  not  contain  leas  than 
the  full  connotation,  or  we  are  likely  unduly  to  extend  the 
class  denoted  by  the  name.  This  is  perhaps  the  commonest 
&ult  of  any,  as  we  cure  apt  to  feel  satisfied  if  our  definition 
covers  the  cases  we  have  in  our  immediate  view, .  and  to 
omit  to  examine  whether  it  does  not  also  admit  something  else 
which  we  were  not  at  the  moment  thinking  of. 

(iii)  Another  fieiult  consists  in  what  is  called  *'  defining  in 
a  circle " ;  namely,  introducing  into  the  definition  either  the 
definUum  itself,  or  some  exact  equivalent  for  it :  in  other  words, 
offering  a  synonyme  under  the  guise  of  a  definition.  It  has 
been  often  pointed  out  that  we  find  ourselves  under  a  great 
temptation  to  £biU  into  this  error,  owing  to  the  existence  in  the 
RngHfth  language  of  so  many  synonymes  derived  sometimes 
fix)m  the  Teutonic  and  sometimes  firom  the  Italic  contributing 
elements. 

Johnson's  definition  of  net-work,  in  his  dictionary,  is  a  well- 
known  illustration  of  this  fitult ; — "  anything  reticulated  or  de- 
coBsated  at  equal  intervals,  with  interstices  at  the  intersections''. 
Another  amusing  instance  is  offered  by  Pearson's  definition  of 
Belief  at  the  commencement  of  his  work  on  the  Creed: — 
•*  Belief  is  an  assent  to  that  which  is  credible  as  credible  ". 

In  objecting  to  the  substitution  of  synonymes  in  the  place 
of  true  definitions,  we  must  avoid  pedantry.  The  above 
examples  are  fitir  enough  game,  for  they  cure  offered  by  men 
who  should  have  known  better:  but  many  explanations  may 
take  the  form  of  definition  by  oversight,  being  intended  to 
do  no  more  than  substitute  a  &miliar  for  an  unfamiliar  word. 
Any  offer  of  a  definition,  remember,  involves  a  certain  incon- 
sistency, unless  the  term  be  taken  from  some  foreign  or 
technical  language.  A  call  for  a  definition  in  any  other  case 
pr^8UX>pose8  an  ignorance  of  some  word  in  common  use.  There 
are  many  ways  of  removing  this  ignorance  practically:  by 
definitions,  descriptions,  substitutions  of  synonjnnes,  translation 
firom  other  languages,  exhibition  of  the  objects  named,  and 
so  jforth.     Of  these  the  first,  or  logician's  method,  is  a  very 
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technical  one,  but  it  is  probably  fiu*  the  best  way  of  teaching  and 
retaining  the  accurate  usage  of  a  word. 

(iv)  Another  defective  substitute  for  a  definition  is  com- 
monly recognized  in  the  Description.  As  remarked  just  above, 
there  need  be  no  harm  in  descriptions,  provided  they  do  not 
profess  to  be  more  than  they  really  are.  Their  function  is 
to  enable  us  simply  and  readily  to  recognize  any  object  denoted 
by  the  name,  or  rather,  as  we  ought  to  say,  any  object  at  present 
denoted  by  the  name.  For  this  purpose  they  may  seize  upon 
some  very  marked  peculiarity  which  cU  present  happens  to  dis- 
tinguish the  objects  in  question,  but  their  validity  is  consequently 
very  precarious  outside  the  limits  of  their  original  application. 
Thus  it  would  seem  a  serious  error  to  propose,  with  De 
Morgan,  as  a  definition  of  an  elephant  that  it  is  an  animal 
which  naturally  drinks  by  drawing  water  up  its  nose  (if 
the  trunk  be,  phjrsiologically,  a  nose)  and  squirting  it  into 
its  mouth.  It  may  be  a  happily  distinguishing  mark  at 
present,  but  no  one  would  admit  a  new  species  to  rank  with  the 
elephants  on  this  ground  alone. 

(v)  Finally,  a  fault  often  insisted  on  is  that  of  using 
negative  terms  instead  of  positive  in  the  definition.  The 
objection  to  the  former  is  partly  connected  with  the  old  dislike 
to  "infinite  "  terms;  that  is,  it  springs  fi*om  the  assumption  that 
a  negative  term  must  necessarily  be  less  definite  than  a  positive 
one.  That  a  positive  name  is,  as  a  matter  of  &ct,  in  most  cases 
the  narrower  and  more  determinate,  has  been  fully  admitted 
already.  This  arises  simply  from  the  fact  that  we  naturally 
want  to  name  such  narrow  and  determinate  classes  first,  and  of 
course  choose  positive  names  for  them.  What  we  should  really 
be  doing,  therefore,  if  we  proceeded  to  give  negative  names  to 
these,  would  be  to  propose  a  dovble  negative.  And  this,  we  may- 
take  it,  is  what  the  objection  before  us  is  really  aimed  at.  If 
we  want  to  define  the  miscellaneous  class  left  by  the  subtraction 
of  some  other  class,  there  is  probably  no  better  way  of  doing  it 
than  by  a  negation : — thus  an  '  alien '  is,  in  England,  de- 
scribed as  one  who  is  not  a  British  citizen.  But  if  we  were  to 
define  a  citizen  as  one  who  is  not  an  alien,  we  should  really  be 
employing  a  double  negation ;  since  '  alien '  though  not  negative 
in  obvious  form,  involves,  as  just  remarked,  a  negative  conception^ 
i.e.  is  reached  by  a  process  of  negation  or  exclusion.    All  doable 
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D^ation  of  this  description  is  of  course  to  be  avoided  on  the 
ground  of  its  awkwardness. 

VJUL-  Easenticd  and  Accidental  Propositions.  We  must  now 
take  account  of  certain  other  propositions  closely  allied  with 
Definitions ;  or  rather,  to  speak  more  accurately,  we  must  take 
aocoont  of  that  wider  class  of  propositions  out  of  which 
D^nitions  have  been  selected  as  a  special  kind. 

The  Definition,  as  we  saw,  is  a  proposition  which  declares 
the  connotation, — the  full  connotation,— of  a  term.  There  is 
clearly  therefore  a  wider  class  of  propositions  which  predicate 
of  a  subject  some  portion,  more  or  less,  of  its  connotation ;  the 
definition  being  the  extreme  or  limiting  case  amongst  these. 
There  are  a  number  of  synonymous  expressions  used  by  different 
writers  for  the  distinction  between  these  propositions  and 
others: — ^verbal  and  real:  essential  and  accidental:  analytical  and 
synthetical :  explicative  and  ampliative ;  and  others.  These  all 
mean  substantially  the  same  thing,  indicating  at  most  trifling 
differences  in  the  point  of  view  from  which  the  propositions  are 
regsuitled.     Thus,   for  instance,   when  a  proposition  is  called 

*  verbal '  we  mean  that  it  gives  no  information  except  about 
the  use  of  a  uH>rd,  and  therefore  gives  no  information  at  all  except 
what  was  presupposed  in  the  intelligent  use  of  the  word. 
When  it  is  called  'essential'  we  mean  that  it  deals  only 
with  the  essence  of  the  subject,  in  the  sense  of  'essence' 
previously  explained.  When  it  is  called  '  analytical '  we  regard 
it  as  starting  with  the  subject  as  a  datum  and  simply  analyzing 
this ;  that  is,  the  predicate  only  contains  portions  of  the  whole 
which  constitutes  the  subject.  And  when  it  is  called '  explicative ' 
we  mean  that  it  explicates  or  unfolds  the  connotation  of  the 
subject.  So,  on  the  other  hand,  the  contrasted  propositions  are 
called  '  real ',  because  they  give,  or  may  give,  real  information 
as  opposed  to  verbal:  they  are  called  'accidental'  because  the 
predicate  is  only  an  accident  of  the  subject :  they  are  called 

•  synthetical  *  because,  instead  of  analyzing  the  contents  of  the 
notion  or  term,  they  attach  to  it  predicates  not  presupposed 
by  it :  and  they  are  called  ampliative  because  by  thus  adding  on 
to  the  subject  they  enlarge  the  subject  notion. 

Of  these  various  sjmonymous  expressions  the  antithesis 
between  '  essential '  and  '  accidental '  is  perhaps  the  best.  It  is 
most  in  accordance  with  the  traditional  nomenclature  of  the 
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subject;  and  moreover, — ^when  we  have  once  recognized  and 
allowed  for  the  change  of  signification  of  the  *  essence '  of  a 
term, — ^it  points  most  directly  to  the  main  characteristic  which 
distinguishes  between  the  propositions  in  question.  We  shall 
therefore  as  a  rule  employ  this  pair  of  correlatives. 

The  statement  of  the  above  distinction  is  easy  enough,  the 
difficulty  as  usual  lying  in  the  application  of  it  to  certain 
doubtful  cases.  This  difficulty  is  of  course  precisely  similar 
to  that  which  arises  fix)m  the  same  cause  in  the  application 
of  our  definitions,  but  the  importance  of  the  subject  will  amply 
justify  the  expenditure  of  the  space  required  for  a  slight  further 
explanation* 

(1)  Can  this  distinction  between  the  essential  and  the  acci- 
dental be  applied  to  proper  names?  Proper  names  we  have 
throughout  maintained  to  be  without  connotation,  and  there- 
fore on  this  ground  the  distinction  would  seem  to  be  quite 
inapplicable.  This  is  not  the  opinion  however  of  all  the 
authorities.  Thus  one  logician  (Dressier)  lays  it  down  that 
"judgments  upon  Alexander  by  his  contemporaries  were 
analytical,  by  us  they  are  synthetical",  and  Mr  Bain  gives, 
as  an  instance  of  a  truly  verbal  proposition,  "  Homer  wrote  the 
niad". 

The  former  assertion  is  surely  quite  inadmissible.  It 
apparently  supposes  that  'Alexander'  was  a  sort  of  limited 
concept  or  notion,  which  could  be  completely  realized  in  all 
its  details  by  contemporaries,  so  that  every  attribute  assigned 
to  the  subject  was  already  commonly  recognized  as  being  there, 
whereas  to  posterity  all  these  attributes,  beyond  a  few  which  we 
may  consider  as  essential,  have  faded  away  and  been  forgotten. 
This  is  a  doctrine  equally  at  variance  with  &ct  and  with  the 
usage  of  proper  names.  Bain's  example  is  of  a  different  kind, 
and  belongs  to  the  interesting  class  of  ^  extreme  or  limiting 
cases  which  are  often  found  so  instructive,  though  logicians 
are  far  too  prone  to  neglect  their  consideration  altogether.  It 
is  probably  contended  here  that  '  Homer '  is  simply  the  name 
of  the  author  of  the  Iliad  whoever  he  may  have  been:  that 
the  name  means  nothing  but  the  authorship  of  that  poem. 
The  plausibility  of   this    contention    rests  on  the   following 

1  A  nomber  of  saoh  extreme  oases  wiU  be  found  discussed  in  my  SymboHe 
Logic, 
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grounds.  Ordinary  proper  names  denote  some  individual  who 
is  presumably  known  in  many  and  various  ways  to  those  who 
name  him.  Accordingly  they  suggest  from  time  to  time  many 
very  distinct  attributes  to  different  speakers  and  hearers.  The 
multiplicity  of  these  attributes,  their  constant  change,  and  the 
£act  that  there  are  always  many  in  the  background,  to  set  off 
against  the  one  predicated  or  in  any  other  way  suggested  at 
the  moment,  are  sufficient  to  guard  us  against  assuming  that 
the  name  can  'mean'  any  one  of  these  rather  than  any 
other.  But  in  proportion  as  the  individual  comes  to  be 
known  or  referred  to  under  one  dominant  characteristic  there  is 
a  gradual  tendency  for  the  name  to  suggest  this  attribute,  and 
for  any  proposition  asserting  it  to  seem  femiliar  and  unnecessary. 
Now  suppose  the  extreme  case  of  some  individual  who  is 
known  to  us  by  some  one  characteristic  only.  The  otherwise 
unknown  author  of  some  ancient  work  stands  in  this  peculiar 
position.  He  doubtless  possessed  as  many  attributes  as  any 
one  else  in  his  time,  but  inasmuch  as  he  cannot  now  be 
thought  of,  or  referred  to,  except  through  the  one  known  attri- 
bute, the  name  naturally  suggests  this  attribute  with  such 
persistency  and  force  as  almost  to  claim  this  as  its  meaning. 

Such  cases,  like  most  extreme  ones,  offer  a  choice  of  alter- 
natives. We  may  on  the  one  hand  continue  to  regard  the  name 
as  simply  denoting  an  individual,  accepting  the  awkwardness  of 
the  fact  that  nothing  but  the  one  attribute  can  be  assigned  to 
him.  On  the  other  hand  we  may  admit  that  the  name '  means  * 
this  attribute.  But  in  this  case  we  ought  still  to  retain  the 
doctrine  that  proper  names  have  no  connotation,  and  to  insist 
that  the  name  had  been  taken  out  of  the  rank  of  proper 
names,  and  was  placed  in  that  of  the  significant  or  connotative. 

(2)  Can  there  be  'accidental  predication'  in  the  case  of 
non-existent  or  imaginary  objects  ?  or,  as  Mansel  puts  it,  can 
imaginary  notions  be  the  subjects  of  any  but  analytical  judg- 
ments ?  The  view  of  those  who  maintain  that  imaginary 
subjects  can  have  none  but  essential  predicates  assigned  to 
them  is  somewhat  of  this  kind.  From  the  very  nature  of  such 
a  subject  it  is  supposed  that  we  are  obliged  to  stop  short  at 
the  notion  or  concept;  for  there  is  no  reality  underlying  it 
(whatever  the  test  for  such  reality  may  be)  and  therefore  no 
fresh  appeal  to  experience  cim  be  made.    The  concept  or  notion 
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itself,  thus  taking  the  place  of  the  reality,  has  to  supply  all  the 
information  obtainable  about  that  subject.  Accordingly  the 
attributes  possessed  by  the  subject  must  be  relatively  few,  and 
their  number  though  thus  limited  must  be  regarded  as  com- 
plete, for  the  experience  which  should  from  time  to  time  add 
to  their  number  is  here  precluded.  All  the  attributes  are 
therefore  concluded  to  stand  upon  the  same  footing;  that  is, 
each  is  regarded  as  essential.  All  this  is  quite  true,  but  it 
nevertheless  seems  to  me  that  such  a  view  overlooks  the  true 
character  of  essential  attributes.  It  does  not  follow  that  all 
the  attributes  must  be  essential,  because  they  are  all  equally 
obtainable  by  simple  appeal  to  the  notion  in  the  mind.  Take, 
for  instance,  the  example  of  a  griffin.  If  I  want  to  pourtray 
one  I  am  bound  to  give  it  claws  and  wings,  because  these  are 
implied  in  the  name ;  but  I  may  add  on,  according  to  pleasure, 
a  multitude  of  such  accidents  as  colour,  attitude,  size,  and  so  forth. 
The  distinction  is  as  familiar  to  the  heraldic  painter  as  it  is  to 
the  artist  who  designs  for  a  work  on  Natural  History.  Just  as 
imaginary  notions  admit  of  definition  as  accurately  as  real  ones, 
so  do  they  admit  of  accidental  predication:  it  is  not  in 
these  respects  that  the  one  can  be  distinguished  from  the 
other. 

Mill  indeed  strongly  maintains  the  opposite  view.  In  dis- 
cussing an  example  (about  dragons,  as  being  serpents  breathing 
flame.  Vol.  i.  p.  164)  he  says  that  we  might  try  to  state  the 
case  "  on  the  hypothesis  that  the  name  serpent  includes  imaginary 
serpents.  We  shall  find  that  it  is  now  necessary  to  alter  the 
predicates ;  for  it  cannot  be  asserted  that  an  imaginary  creature 
breathes  flame :  in  predicating  of  it  such  a  fact,  we  assert  by 
the  most  positive  implication  that  it  is  real  and  not  imaginary '\ 
This  is  a  repetition  of  the  doctrine  we  have  already  discussed  in 
an  earlier  chapter.  It  seems  to  me  that  Mill  lays  it  down  in 
far  too  uncompromising  a  manner  that  we  are  concerned  with 
only  one  test  of  truth  or  reality,  namely  that  of  sensible 
experience.  That  this  is  the  one  paramount  consideration  in 
physical  science  is  of  course  indisputable,  and  there  would  be 
some  consistency  in  adhering  to  such  a  view  in  a  work  dealing 
solely  with  Inductive  Logic.  But  Logic  generally  should  be 
more  catholic  in  its  toleration,  and  ^hould  be  prepared  to  accept 
as  'real',  for  its  purposes,  anything  which  is  guaranteed  by  some 
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kind  of  teet  or  standard,  without  insisting  that  this  test  should 
be  the  physical  one.  Speaking  as  physicists  we  should  avoid 
mentioning  dragons  at  all,  except  with  a  view  to  accounting  for 
the  origin  of  the  belief  in  them.  But  if,  as  logicians,  we  had 
gone  so  fiu*  as  to  name  them,  we  should  not  feel  that  we  were 
making  a  damaging  admission  in  their  f&vour  by  ascribing  the 
breathing  of  flame  to  them. 

(3)  Verbal  Disputes.  Another  aspect  of  the  distinction 
between  essential  and  accidental  propositions  is  set  before  us  in 
the  existence  of  what  are  commonly  called '  verbal '  disputea  As 
to  the  actual  occurrence  of  disputes  of  this  nature  very  opposite 
opinions  have  been  expressed;  for  whilst  some  (with  Locke) 
maintain '  that  the  greatest  part  of  the  disputes  in  the  world  are 
merely  verbal ',  there  are  others  who,  with  more  love  for  subtle 
distinction,  go  to  the  opposite  extreme  and  maintain  (with  De 
Quincey)  that  they  have  never  in  the  whole  course  of  their  lives 
met  with  such  a  thing  as  a  merely  verbal  dispute. 

By  a  verbal  dispute,  as  I  apprehend  it,  is  meant  one  in 
which  there  is  no  difference  as  to  matters  of  fact  between  the 
disputants,  and  wherein  therefore,  if  they  dispute  at  all,  there 
must  be  a  difference  between  them  as  to  the  exact  me€ming 
of  the  words  they  are  using.  I  should  much  doubt  the  frequency 
of  such  disputes  as  these.  That  there  are  cases  in  which  people 
notoriously  use  words  in  different  senses  is  of  course  obvious, — 
if,  for  instance,  an  Anglican  and  a  Romanist  were  to  dispute  as 
to  whether  such  and  such  a  rite  was  enjoined  by  "  the  Church  " 
they  would  not  be  likely  to  go  fiw  in  concert.  But  even  here  it 
is  perceptible,  what  would  be  still  more  obvious  in  most  instances, 
that  a  different  usage  of  words  almost  necessarily  entails  different 
convictions  as  to  fiwts.  Differences  of  conviction  as  to  some- 
thing much  deeper  than  words  separate  the  Anglican  and 
Romanist,  and  these  differences  are  at  work  in  making  them 
use  the  words  in  different  senses.  The  interaction  between  the 
notion  or  word  and  the  objects  denoted  by  the  word, — the  way, 
that  is,  in  which  we  modify  our  notions  by  the  acquisition  of 
new  &cts,  and  acquire  our  knowledge  of  new  fiwjts  by  having 
our  notions  cleared  and  defined, — is  very  close  and  constant. 
Hence  it  becomes  very  difficult  to  find  two  persons  both  com- 
petently acquainted  with  the  &cts  in  question,  speaking  the 
same  language,  and  yet  definitely  assigning  different  connota- 


296  DEFINITION.  [CH. 

tions  to  any  of  the  common  terms  they  use.  To  take  a  well- 
worn  example,  mentioned  by  Locke :  Is  a  bat  a  bird  ?  It  is 
surely  almost  incredible  that  there  should  be  a  dispute  carried 
on  between  two  persons,  both  of  whom  are  acquainted  with  the 
leading  foots  of  the  bat's  physiology  and  who  merely  use  the 
word  '  bird '  in  different  senses :  one,  for  instance,  holding  that 
this  word  implies  no  more  than  a  power  of  flying,  and  the  other 
that  it  implies  certain  physiological  or  morphological  chsiracter- 
istics.  What  we  should  of  course  expect  to  find  in  such  a  case 
is,  not  so  much  a  difference  of  meaning  attached  to  the  word 
'  bird ',  as  a  difference  of  knowledge  about  the  nature  of  a  bat, 
the  one  knowing,  and  the  other  being  ignorant  of,  the  affinity  of 
a  bat  to  a  mouse. 

One  of  the  very  few  instances  we  can  find  in  which  a 
dispute  might  rage  about  nothing  beyond  the  meaning  of  a 
word,  is  raised  by  the  old  tide,  which  repeats  itself  under  so 
many  varying  forms,  as  to  the  sameness  of  an  object.  The 
knife, — or  ship,  or  stocking,  or  whatever  else  it  may  be, — of 
which  all  the  constituent  parts  have  been  successively  replaced : 
is  this  the '  same  *  object  finally,  or  is  it  not  ?  In  such  a  case  as 
this  we  are  avowedly  in  agreement  about  every  relevant  fact,  so 
if  any  dispute  can  be  achieved  at  all  it  must  turn  entirely  upon 
different  significations  of  the  word  *  same  \ 

(4)  Contradiction  in  terms.  As  this  old  logical  expression 
still  finds  a  firequent  place  in  common  language  it  deserves  a  few 
words  of  notice  here.  It  is  only  another  side  of  the  same  foots 
referred  to  throughout  the  above  discussion.  Just  as  an  essential 
or  verbal  proposition  is  one  which  predicates  of  a  subject  a  term 
already  involved  in  its  connotation,  so  the  contradiction  in 
terms, — or  contradictio  in  adjecto,  as  it  generally  used  to  be 
called, — is  one  which  predicates  of  a  subject  any  attribute 
which  is,  or  can  be  shown  to  be,  contradicted  by  the  con- 
notation. 

Of  course  blunders  of  this  description  are  not  likely  to  be 
made  except  through  lapse  of  attention  or  misapprehension  of 
some  kind,  since  they  flagrantly  violate  the  fundamental  as- 
sumption as  to  general  agreement  about  the  meaning  of  words 
amongst  those  who  are  in  communication  with  each  other.  The 
misapprehension  probably  arises  as  often  as  not  from  mere 
pedantry;  from   the  habit,  that  is,  of  persons  persisting  in 
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accepting  a  term  in  its  etymological  signification  when  they 
most  know  that  the  current  signification  has  drifted  far  fix)m 
the  soorce,  or  adhering  in  general  discourse  to  a  signification 
which  is  only  admitted  in  some  technical  circles.  Thus  a  writer 
in  a  high-class  journal  once  gravely  asserted  that  "  firee  institu- 
tions are  a  contradiction  in  terms":  what  the  writer  meant  being 
that  institutions  are  founded  upon  laws,  and  laws  involve 
restraint, — assuming  therefore  that '  free '  in  the  above  sentence 
meant  "  without  any  restraint ".  So  an  old  writer  tells  us  that 
"a  perfect  creature  is  a  contradiction  in  terms",  meaning 
presumably  that  the  fiict  of  having  been  created  is  necessarily 
a  diminution  from  absolute  power,  and  that  this  is  in  itself  a 
diminution  from  perfection  \ 

^  Some  instrtiotion  perhaps  may  be  gained  from  a  notice  which  I  once  saw, 
oontained  in  a  printed  list  of  changes  at  a  Railway  Station,  to  the  effect  that 
'*  On  Sundays  the  10  a.m.  train  wiU  start  at  9.80  ".  To  begin,  what  is  it  that 
constitutes  the  unity  of  a  train,  or  makes  it  the  '  same '  train  day  after  day  ? 
Clearly  not  the  physical  identic  of  engine  or  carriages;  nor  the  personal 
identic  of  the  driyer,  stoker,  and  guards;  still  less  that  of  the  passengers 
who  travel  by  it.  Not  one  of  these  need  be  the  same  one  day  and  another. 
Nor  have  we  here  the  connecting  link  of  continuity,  which  is  the  main  ground 
of  identification  in  most  cases  where  the  materials  are  entirely  changed,  as  in 
organized  bodies,  and  in  the  ship,  or  the  stocking  of  the  common  example.  In 
all  these  oases  each  new  element  is  built  up  into  the  fabric,  and,  so  to  say, 
makes  itself  at  home  there  for  some  time  before  its  turn  to  depart  draws  nigh  ; 
whereas  the  train  of  to<4ay  may  for  aught  we  know  have  been  turned  out  fresh 
fh>m  the  workshop.  The  real  unifying  element  here  is  of  course  the  time 
element,  that  is,  the  relatiye  situation  in  the  period  of  time  which  we  call  the 
day.  And  this  itself  is  a  somewhat  artificial  conception,  depending  on  rather 
accurate  measurement  of  time.  No  savage  could  thus  identify  the  train  as  he 
could  the  stoker.  The  reason  for  our  thus  making  the  agreement  in  time  the 
ground  of  identity  is  obviously  that,  in  modem  life  and  traveUing  conditions  by 
rail,  the  time  of  starting  is  the  one  important  differentiating  circumstance.  No 
one,  for  instance,  would  mean,  by  saying  that  he  went  to  New  York  every  year 
by  the  'same  steamboat',  what  he  would  mean  by  saying  that  he  went 
every  day  to  London  by  the  *  same  train'.  The  difference  between  one 
boat  and  another  is  very  important,  and  there  is  not  as  yet  any  opening 
to  portioning  out  the  day  by  the  departure  of  vessels  at  sea  as  we  can  by  the 
departure  of  trains  on  land. 

Considering  that  the  time  element  is  the  only  determining  and  individualizing 
one  in  the  train  service,  the  Sunday  notice  is  a  remarkably  neat  instance  of  the 
logical  *  contradiction  in  terms ' ;  but  of  course  what  it  reaUy  implies  is  that  we 
must  not  be  too  precise  in  our  determination.  A  train  does  not  sacrifice  its 
identity  by  moderate  unpunctuality,  and  a  margin  of  half-an-hour  or  so  may 
perhaps  be  fairly  allowed  before  we  begin  to  dispute  whether  it  really  ii  the 
same  train  or  not 
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(5)  It  is  SO  important  to  be  able  to  distinguish  between  what 
is  verbal  and  what  is  not,  in  these  matters ;  and  also  (what  the 
beginner  may  be  liable  to  overlook)  to  realize  to  how  great  an 
extent  the  verbal  character  of  a  statement  may  be  dependent 
upon  conditions  of  time  or  space,  that  we  will  spend  a  short 
time  in  the  detailed  discussion  of  what  seems  a  really  instructive 
example.  A  good  illustration,  then,  of  the  unsuitability  of 
this  conception  of  the  essence  being  that  without  which  a 
thing  would  '  cease  to  be ',  instead  of  its  being  merely  that  with- 
out which  we  cease  to  apply  the  name,  is  found  in  the  names  we 
give  to  the  different  physical  states  of  one  and  the  same  sub- 
stance. We  will  take  it  for  granted  that  most,  if  not  all, 
substances  can  exist  in  any  one  of  the  three  distinct  states 
known  as  solid,  liquid,  and  gaseous;  the  passage  from  one  of 
these  states  to  another  being  determined  by  conditions  of 
temperature  and  pressure.  A  change  from  one  of  these  states 
to  another  is  supposed  to  make  no  difference  in  the  molecular 
elements  of  the  body,  but  merely  to  alter  the  mutual  behaviour 
to  each  other  of  the  molecules :  that  is,  each  molecule,  whether 
taken  (say)  from  steam,  water,  or  ice,  will  be  exactly  similar, 
whereas  when  the  water  is  analyzed  into  oxygen  and  hydrogen 
its  molecules  are  broken  up. 

This  being  so,  how  should  one  expect  that  a  scientific 
language  would  name  these  states  ?  Naturally  we  should  look 
for  one  common  name  for  the  substance,  whilst  its  different 
conditions  of  existence  were  indicated  by  adjectival  modifica- 
tions or  additions.  It  might  be  called  respectively  solid,  liquid, 
and  gaseous  water.  Of  course  no  such  usage  prevails  in  this 
case, — at  least  in  any  language  spoken  by  the  inhabitants  of 
temperate  climates, — but  we  give  radically  distinct  names  to 
the  three  different  states.  Hence  we  are  liable  to  be  led  into 
such  statements  as  that  ice  would  cease  to  be  ice  if  it  were  not 
rigid,  and  so  forth. 

Now  compare  with  the  above  the  case  of  quicksilver.  Like 
water  it  exists  in  the  three  states,  solid,  liquid,  and  gaseous ; 
but  as  two  of  these  are  very  unfamiliar  to  us  they  have  acquired 
no  distinctive  popular  names.  We  employ  one  name  all 
through,  applying  modifying  adjectives  to  it,  and  accordingly 
speak  of  the  quicksilver  as  being  frozen  or  vaporized.  Hence 
it  results  that  whereas  the  physical  condition,    as   regards 
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temperature,  is  taken  as  a  part  of  the  eesence  of  water,  it  is  not 
so  of  quicksilver.  If  any  one  had  contracted  to  supply  us  with 
water  we  should  presumably  have  a  right  of  action  against  him 
if  he  brought  ice  instead :  certainly  we  should  in  the  midst  of  a 
severe  winter ;  but  if  we  had  contracted  for  a  given  weight  of 
qnicksilver  we  could  not  reasonably  refuse  it  if  it  were  brought 
to  us  frozen.  Here,  remark,  the  fiuniliar  condition  to  us  is  the 
liquid  one  of  quicksilver.  We  might  equally  have  chosen  the 
case  of  iron  where  the  familiar  state  which  gives  the  common 
name  is  the  solid  one,  so  that  we  distinguish  the  other  states 
by  describing  the  iron  as  melted  or  vaporized.  Or  we  might 
have  chosen  carbonic  acid  gas,  where  the  gaseous  state  is  the 
only  one  at  all  familiarly  known. 

In  these  cases  the  bare  name  by  itself  doubtless  suggests  the 
customary  condition  of  the  body,  since  this  is  the  only  one  with 
which  we  are  &miliar ;  but  it  certainly  does  not  mean  it,  and 
accordingly  there  is  no  contradiction  involved  in  speaking  of 
frt>zen  and  vaporized  quicksilver,  or  melted  or  vaporized  iron. 
Nor,  for  the  same  reason  would  it  be  actually  erroneous,  though 
certainly  highly  misleading,  to  speak  of  frozen  iron,  or  melted 
quicksilver,  when  we  wished  to  refer  to  the  ordinary  condition 
of  these  metals. 

What  we  find,  then,  is  this.  Where  the  three  states  have 
been  familiar  to  man  frt>m  time  immemorial,  and  have  pre- 
sented themselves  to  us  in  innumerable  important  relations,  we 
find  an  entirely  distinct  name  assigned  to  each.  In  this  case 
the  physical  condition  is  of  course  recognized  as  a  part  of  the 
connotation  or  essence.  Where  one  only  of  the  states  is  familiar 
to  us  this  one  commonly  appropriates  the  name,  and  the  others 
are  assigned  by  aid  of  the  requisite  adjectives.  Which  state 
thus  appropriates  the  name  depends  of  course  upon  circum- 
stances, which  in  this  case  are  determined  by  temperature.  We 
naturally  talk  of  '  frozen '  quicksilver  and  of  '  melted '  iron ;  but 
did  we  usually  live  at  a  temperature  much  below  zero  we 
should  speak  of  quicksilver,  in  the  condition  in  which  we  now 
commonly  see  it,  as  '  melted ' ;  and  if  we  lived  in  a  temperature 
above  3000*"  we  should  have  to  describe  our  now  ordinary  iron 
as  'fix)zen'. 

Another  good  illustration  of  an  analogous  kind  is  to  be 
found  in  the  words  indicative  of  the  times  and  seasons  in 
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diflferent  parts  of  the  world.  *Day'  and  'Night'  distinctly 
imply  the  light  and  dark  portions  of  the  twenty-four  hours: 
this  is  of  their  essence,  and  therefore  there  ccui  be  no  hesitation 
as  to  their  application  in  North  and  South  latitudes,  and  in 
opposite  longitudes.  No  awkwardness  is  felt  in  speaking  of 
*a  polar  night  of  six  months'.  Similarly  with  Midsummer  and 
Midwinter,  which  accordingly  take  place  simultaneously  in 
England  and  Australia  respectively.  But  Christmas  and  Lady 
Day,  on  the  other  hand,  are  mere  proper  names,  denoting 
certain  dates  in  the  year,  and  having  no  further  signification : 
they  accordingly  retain  their  times  unchanged,  so  that  Christmas, 
in  Australia,  comes  in  Midsummer. 

What  we  have  to  remember  in  these  and  all  similar  cases 
is  that  language  is  devised  to  meet  practical  necessities ;  that 
consequently,  wherever  any  state  or  condition  of  things  is 
suflBciently  clearly  marked  oflf  bom  others  and  is  sufficiently 
important  to  us,  it  will  in&llibly  acquire  a  name  of  its  own, 
either  an  entirely  distinct  name  or  a  modification  of  some  other 
name.  The  name  will  then  come  to  imply  the  customary  state 
or  condition ;  in  other  words,  this  will  be  of  its  essence.  But 
the  state  or  condition  thus  implied  will  almost  invariably  exist 
under  relations  of  time,  place,  or  circumstance.  When  these 
vary  or  are  abandoned,  the  name  of  course  no  longer  applies. 
And  if,  as  may  very  well  happen,  the  relations  which  thus 
determine  the  fgimiliar  state  of  things  are  very  widespread 
or  durable  (as  in  some  of  the  above  instances)  there  is  always 
a  certain  shock  to  the  mind  in  the  application  of  the  name 
under  altered  circumstances. 

VIII.  A  few  words  may  be  inserted  here  concerning  the 
best  mode  of  enumerating  the  various  attributes  which  con- 
stitute the  Connotation  or  Elssence  of  the  name  to  be  defined. 
In  speaking  of  this  enumeration  we  must  remember  that  an 
attribute  is  not  an  irresolvable  entity.  It  is  an  abstraction 
indicated  and  retained  by  a  name.  We  may  find  it  convenient 
to  use  a  single  name  for  it,  and  thus  regard  it  as  a  unity, 
but  this  unity  resembles  that  of  some  fibrous  substance  which 
we  can  split  up  again  and  again.  The  lines  of  such  fissure 
depend  upon  our  own  choice,  regulated  by  the  resources  of  the 
language  at  our  command.  The  definiteness  of  language,  that 
is,  the  fact  that  it  necessarily  consists  of  a  determinate  number 
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of  discrete  words  in  every  sentence,  gives  an  air  of  completeness 
to  the  process  of  analysis  at  every  stage,  but  there  is  very  little 
which  corresponds  to  this  completeness  in  nature,  or  indeed  in 
our  own  mental  processes  except  in  so  far  as  they  are  deter- 
mined by  the  use  of  language. 

(1)  The  consideration  just  mentioned  is  important  in  its 
bearing  upon  the  old  scholastic  account  of  Definition.  The 
definition  of  any  term  was  assigned,  as  the  phrase  was, ''  by 
genus  and  differentia ".  That  is,  recognizing  that  any  assign- 
ment of  attributes  for  the  purpose  could  not  be  regarded  as 
ultimate,  but  would  admit  of  continuous  further  analysis,  they 
cut  matters  short  by  going  back  only  one  stage.  What  is  done 
on  this  plan  is  to  regard  the  class  whose  name  is  to  be  defined 
as  a  species,  select  its  next  highest  genus,  assign  the  conno- 
tation of  this  as  fftr  as  possible  by  a  single  term,  and  then 
merely  add  on  to  this  the  '  difference '  which  distinguishes  the 
species  fix)m  its  genus.  Thus  'man'  contained  in  ultimate 
cumlysis  many  attributes,  but  inasmuch  as  'animar  was  the 
next  higher  class,  or  '  genus  proximum ',  the  bulk  of  them  were 
contained  in  this  term.  The  remainder  were  assigned,  with 
equal  brevity,  by  the  differentia  'rational'.  Hence  'rational 
animar  was  the  complete  definition. 

There  is  more  than  convenience  or  simplicity  in  this  plan. 
It  is  really  in  many  cases  the  most  rational  and  scientific. 
Remember,  as  already  explained  (p.  280),  that  the  offer  of  a 
definition  at  all  represents  a  departure  from  the  full  rigidity  of 
the  assumptions  with  which  we  are  forced  to  start  in  Logic.  If 
we  are  not  to  suppose  that  people  know  the  meaning  of  the 
terms  they  use,  we  will  keep  as  near  to  this  supposition  as  we 
can  by  assuming  that  they  know  the  meaning  of  every  term 
except  the  one  in  question,  and  there  is  then  all  the  requisite 
propriety  and  completeness  in  the  offer  of  the  genus  and 
differentia  by  way  of  definition. 

It  should  be  remarked  here  that  this  process  did  not  seem 
so  indefinite,  in  one  respect,  to  the  old  logicians  as  it  may  to  us. 
When  we  hear  of  a  proximate  genus,  or  next  higher  class,  we 
may  not  know  at  once  where  to  look  for  it.  But  with  them 
Logic  partook  of  the  accuracy  of  a  professional  subject  the 
students  of  which  were  in  general  accord  as  to  the  subdivisions 
it  gave  rise  to.    They  would  therefore  have  but  little  difficulty 
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in  selecting  from  the  scale  of  classification  afforded  by  the 
Predicaments,  the  proximate  genus,  cmd  as  little  in  assigning 
the  corresponding  differentia. 

The  above  is  the  complete  and  formal  mode  of  assigning  a 
Definition.  When  however  we  merely  want  practically  to  dis- 
tinguish and  recognize  the  class  in  question,  there  are  other 
modes  available :  one  of  these  being  an  imperfect  definition,  and 
the  other  not,  in  strictness,  a  definition  at  all. 

The  former  of  these,  which  may  be  called  an  essential  but 
incomplete  definition,  enumerates  a  portion  only  of  the  conno- 
tation. That  is,  it  figi.lls  short  of  the  complete  definition  by 
assigning  a  portion  only  of  the  full  differentia,  or  if  it  assigns 
this  in  full  it  fails  by  tacking  it  on  to  some  genus  higher  up  in 
the  scale  than  the  proximate  one.  It  must  be  remarked  that 
the  satisfactoriness  or  otherwise  of  such  a  plan  must  depend 
upon  material  conditions.  Every  attribute,  short  of  the  full 
complement,  with  which  we  may  permit  ourselves  to  be  satis- 
fied represents  a  potential  difference  of  denotation,  and  there- 
fore possible  failure  of  the  definition : — whether  such  difference 
actually  prevails  must  be  decided  by  experience.  The  con- 
sideration here  before  us  is  in  fact  precisely  the  same  as  that 
already  noted  when  we  were  discussing  Connotation  and  De- 
notation in  their  mutual  relation.  It  was  shown  that  owing 
to  the  fact  of  attributes  going,  so  to  say,  in  bundles  together, 
it  would  often  happen  that  the  omission  to  record  all  the  group 
would  not  entail  any  practical  loss:  the  remainder  would  be 
found  to  present  themselves  without  being  specially  calletd  for, 
provided  that  one  had  been  already  secured.  Hence,  in  so  fiu* 
as  the  practical  distinction  of  the  class  in  question  from  all 
other  existent  classes  is  concerned,  it  is  often  enough  to  assign 
a  few  only  of  the  essential  attributes. 

The  mode  of  Definition  by  Genus  and  Difference,  just  men- 
tioned, is  one  of  time-honoured  antiquity,  and  seems  also  one  of 
the  most  natural  and  obvious  in  many  cases.  Given  a  general 
knowledge  of  the  subject  in  hand  and  of  the  language  in 
common  use,  but  given  also  one  of  those  temporary  lapses 
which  make  the  science  of  Logic  of  practical  utility,  and  this 
method  seems  the  one  which  would  most  readily  be  adopted. 
What  more  natural  than  to  "try  back"  a  stage,  in  case  of 
such  occasional  ignorance  and  uncertainty,  and  say,  Well  you 
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know  this, — appealing  to  some  simpler  and  more  general  class, 
— start  with  it  and  modify  or  determine  it  in  such  and  such  a 
way,  and  you  have  what  you  are  seeking  after  ? 

There  are  however  several  other  wajrs  of  assigning  Defi- 
nitions, or  what  practically  come  to  the  same  thing  as  defi- 
nitions, in  the  way  of  making  us  understand  the  usage  and 
meaning  of  worda 

(2)  Description,  One  of  these  remaining  modes  comprises 
what  are  commonly  called  Descriptions,  in  contradistinction  to 
Definitions  proper.  We  resort  to  them  when  we  determine  the 
class,  not  as  above,  by  an  insufficient  enumeration  of  essential 
attributes,  but  by  the  assignment  of  attributes  which  are  no 
part  of  the  essence :  in  other  words,  by  inseparable  accident& 
The  possibility  of  resorting  to  either  of  these  two  methods  rests 
upon  one  cmd  the  same  fact,  mentioned  above,  viz.  that  the 
distinguishing  attributes  which  are  found  to  separate  ofif  class 
from  class  in  nature  very  frequently  present  themselves  in 
groups.  We  may  purposely  mention  only  one  attribute,  but  we 
shall  probably  find  that  along  with  it  several  others  ai*e  un- 
avoidably taken  into  the  bargain.  Hence  it  follows  that  two 
very  distinct  assignments  of  attributes  may  practically  result  in 
one  and  the  same  determination  of  a  class.  Were  we  concerned 
with  the  potential  only,  that  is,  did  we  propose  to  place  all 
conceivable  classes  of  things  upon  the  same  logical  footing  of 
reality,  this  would  be  otherwise.  The  Description  would  then 
at  once  become  a  Definition,  but  it  would  of  course  be  the 
definition  of  a  very  different  class-term  ;  for  a  potential  Denota- 
tion necessarily  varies  with  every  slightest  variation  of  Con- 
notation. As  things  are,  however,  a  group  of  attributes 
suitably  chosen,  or  even  a  single  attribute,  will  often  serve 
to  assign  the  limits  of  a  class  as  accurately  and  much  more 
concisely  than  a  full  formal  Definition.  Of  course  there  is 
alwajrs  the  drawback,  in  these  cases,  of  the  applicability  of  our 
Description  being  precarious.  It  may  serve  well  enough  to 
delimit  the  desired  class  here  and  now,  but  a  change  of 
circumstances  may  at  any  time  cause  the  group  of  attributes, 
upon  the  coexistence  of  which  the  validity  of  the  Description 
depended,  to  &11  asunder,  and  then  the  Description  instantly 
foils  to  apply.  For  instance,  it  is  no  part  of  the  meaning  or 
essence  of  'midday'  that  the  sun  should  then  be  due  south,  but 
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in  our  hemisphere  this  is  an  inseparable  accident,  and  such 
a  circumstance  will  therefore  serve  to  determine  that  time  of 
day.  But  move  into  the  southern  temperate  region  and  the 
sun  will  be  due  north  at  midday,  and  the  Description  £uls  to 
answer  its  purpose. 

The  practical  test  in  figwt,  when  we  wish  to  know  whether 
any  proposed  Definition  is  a  true  one  or  not,  is  to  try  whether 
by  conceivable  variation  of  circumstances  we  can  cause  it  to 
break  down,  by  its  exclusion  of  what  we  are  resolved  to  retain 
or  its  inclusion  of  what  we  are  resolved  to  reject.  Thus,  to 
recur  to  a  very  venerable  old  logical  joke,  when  it  was  proposed 
to  define  'man'  as  'a  featherless  biped',  a  plucked  cock  was 
exhibited  by  way  of  cx)nfutation. 

It  is  worth  remarking,  in  passing,  that  etymologically  De- 
scriptions would  have  a  fair  right  to  rank  with  true  Defi- 
nitions, inasmuch  as  all  that  is  thus  implied  by  this  latter 
word  is  the  assignment  of  the  limits  or  boundaries  of  a  class. 
Accordingly,  if  we  listened  to  such  an  etymological  claim, — 
which  of  course  we  must  not  do  in  Logic, — any  indication  whereby 
those  limits  were  assigned  would  deserve  the  same  name.  In 
point  of  fact  the  allied  words  *  definite '  and  *  definitely '  have 
both  retained  more  of  the  original  signification  than  has  sur- 
vived in  'Definition'. 

(3)  Definition  by  Type.  There  is  a  peculiar  form  of 
definition,  or  what  is  often  ranked  as  such,  in  which  the  group 
is  associated  around  some  selected  individual  chosen  as  a  Tjrpe. 
This  form  is  almost  necessarily  confined  to  the  natural  classes 
furnished  in  the  Biological  Sciences.  Attention  was  first  called 
to  this  way  of  grouping, — so  far  as  the  logical  aspect  of  the 
question  is  concerned, — ^by  Whewell;  though  it  must  be  noticed 
that  he  expressly  denies  to  it  the  title  of  Definition  ^  His 
words  are  as  follows : — "  A  Type  is  an  example  of  any  class,  for 
instance,  a  species  of  a  genus,  which  is  considered  as  eminently 
possessing  the  characters  of  the  class.  All  the  species  which 
have  a  greater  aflBnity  with  this  Tjrpe-species  than  with  others, 
form  the  genus,  and  are  ranged  about  it,  deviating  fix)m  it  in 
various  directions  and  diflferent  degrees.  Thus  a  genus  may 
consist  of  several  species,  which  approach  very  near  the  type, 
and  of  which  the  claim  to  a  place  with  it  is  obvious;  while 
1  History  of  Scientific  Ide<u,  n.  121. 
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there  may  be  other  species  which  straggle  further  from  this 
central  knot,  and  which  yet  are  clearly  more  connected  with  it 
than  with  any  other.  And  even  if  there  should  be  some  species 
of  which  the  place  is  dubious,  and  which  appear  to  be  equally 
bound  by  two  generic  types,  it  is  easily  seen  that  this  would 
not  destroy  the  reality  of  the  generic  groups,  any  more  than  the 
scattered  trees  of  the  intervening  plain  prevent  our  speaking 
intelligibly  of  the  distinct  forests  of  two  separate  hills." 

The  main  thing  to  notice  about  this  is  the  wide  departure 
which  it  involves  from  all  other  kinds  of  definition  or  descrip- 
tion, in  that,  instead  of  trusting  to  the  resources  of  language 
and  endeavouring  to  supply  the  deficiency  in  respect  of  a  single 
word  or  notion  by  an  appeal  to  adjacent  words  or  notions,  it 
abandons  this  course  altogether  and  appeals  to  some  kind  of 
sensible  intuition.  It  says  practically,  *  I  will  show  you  what  I 
mean  by  the  name  in  question:  I  mean  something  like  that', 
pointing  to  an  object  before  us.  The  process  is  really  the  same 
as  that  by  which  the  child  acquires  knowledge,  and  by  which 
we  are  all  apt  to  acquire  it  about  things  very  unfamiliar  to  us, 
or  so  simple  in  their  nature  that  it  would  be  difiicult  to  refer 
them  to  any  higher  genua  It  is  not  for  a  moment  suggested 
that  such  a  resource  is  not  most  serviceable  in  many  cases, — 
in  some  cases  it  may  be  the  only  resource  available, — but  we 
must  not  forget  that  from  the  logical  point  of  view  it  is  less  of 
a  true  Definition  than  is  the  so-called  Description*. 


i  What  are  the  aetnal  agencies  which  keep  these  allied  classes  from  con- 
tinnally  interpenetrating  tiU  they  almost,  so  to  say,  dissolve  into  each  other,  is 
a  profoondly  interesting  question.  Much  enquiry  has  been  deroted  in  this 
direction  as  regards  the  species  of  Natural  History,  for  instance  by  Darwin 
in  his  researches  on  Gross-Fertilization,  and  the  whole  subject  is  being  now 
carefully  studied.  In  the  somewhat  analogous  case  furnished  by  groups  of 
human  actions  we  can  see  our  way  more  easily.  Law  and  Custom  often  tend 
actually,  and  even  designedly,  to  curtail  the  never-ending  modification  which 
the  complicated  and  shifting  circumstances  of  life  would  otherwise  bring  about. 
If,  for  instance,  the  letting  of  houses  were  left  absolutely  to  the  caprice  of  the 
innumerable  owners  and  tenants,  we  can  realize  how  impossible  it  would  be  to 
make  any  permanent  subdivision  or  classification  of  leases,  or  consequently  to 
define  them.  But  the  control  of  the  law,  and  the  adherence  to  custom  of 
professional  agents,  have  a  decided  tendency  to  correct  the  vagueness  that 
would  otherwise  spring  up.  This  helps  to  keep  the  different  classes  per- 
manently apart,  with  a  distinctness  somewhat  resembling  that  found  between 
the  various  *  species '  in  Nature. 

V.  20 
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(4)  The  last  kind  of  Definition  deserving  notice  is  the 
Genetic  or  C!on8tructive  one.  This  is  really  a  successful  in- 
stance of  doing  what  was  already  alluded  to  as  only  occasicoially 
practicable,  namely,  enumerating  the  primary  attributes  upon 
which  the  others  depend ;  but  it  is  a  very  complete  mode  of 
doing  so.  Instead  however  of  simply  mentioning  the  one  or 
more  primary  attributes  from  which  the  others  may  be  de- 
duced, we  go  to  the  root  of  the  matter  by  describing  a  process 
by  which  these  primary  attributes  may  be  secured.  This  is 
a  plan  which  cannot  often  be  successfully  carried  out  except  in 
the  region  of  mathematics,  but  there  it  is  often  resorted  to, 
and  indeed  whole  treatises  have  been  written  from  this  point  of 
view. 

One  or  two  simple  examples  will  serve  to  display  the 
method  in  question.  Euclid's  definition  of  a  circle,  for  instance, 
is  that  it  is  a  plane  curve  every  point  of  which  is  at  the  same 
distance  firom  a  certain  fixed  point,  viz.  the  centre.  This  says 
nothing  expressly  about  how  to  draw  such  a  figure,  but  it 
instantly  suggests  a  method  of  doing  so  : — Take  two  points  at 
a  constant  distance  from  each  other:  keep  one  of  them  fixed 
whilst  the  other  revolves  around  it,  as  in  the  common  pair 
of  compasses,  and  the  thing  is  done.  In  the  case  of  the  most 
usual  practical  method  of  tracing  out  an  ellipse,  the  mode  of 
production  is  a  little  more  remote  ftt)m  the  definitions  commonly 
given.  Of  course  we  might,  if  we  pleased,  start  with  the  de- 
finition that  it  is  a  plane  figure  every  point  of  which  has  the 
arithmetical  sum  of  its  distances  firom  two  other  fixed  points 
constant,  but  this  is  not  a  very  convenient  starting-point  for 
geometrical  purposes.  For  constructive  purposes,  however,  it  is 
one  of  the  simplest  possible,  and  every  skilled  gardener  who 
was  told  to  mark  out  an  oval  bed  in  a  grass-plot  would  naturally 
adopt  it. 

Where  definitions  of  this  kind  are  most  naturally  resorted 
to  is  in  solid  geometry,  as  we  may  thus  often  avoid  a  long 
verbal  description.  Even  Euclid,  it  may  be  remembered,  has 
adopted  this  mode  here,  departing  in  this  respect  fix>m  his 
practice  in  plain  geometry.  The  saving  of  trouble  in  the  case 
of  many  figures  is  immense.  Thus  it  would  be  a  tiresome  pro- 
cess to  give  a  purely  verbal  account  of  the  distinctive  charac- 
teristics of  even  such  a  simple  figure  as  that  of  a  common  round 
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iiDg,  like  an  anchor  or  wedding  ring.  But  it  is  extremely 
simple  to  say,  Let  a  circle  revolve  round  an  axis  in  its  own 
plane  but  outside  it.  And  when  we  come  to  more  complicated 
figures  the  saving  is  greater  still. 

In  the  majority  of  available  cases  the  genetic  or  con- 
structive definition  is  really  a  natural  and  simple  one.  It  is 
either  the  most  obvious  mode  of  carrying  out  what  every  one 
realizes  as  the  actual  meaning  of  the  figure,  as  in  the  circle, 
or  it  is  only  one  step  removed  fh)m  this,  as  in  the  ring ;  but 
sometimes  this  is  very  fer  indeed  firom  being  the  case. 

Occasionally,  for  instance,  in  geometrical  speculations,  it 
may  be  convenient  to  offer  a  construction  which  is  excessively 
remote  firom  anything  we  naturally  conceive  of  the  figure  in 
question.  No  more  extreme  instance  can  be  suggested  than 
the  recent  link-work  construction  for  a  straight  line.  For 
centuries  it  had  been  attempted  to  devise  some  geometrical 
method  of  converting  a  circular  motion  at  one  point  of  a 
system  into  an  accurately  rectilinecu-  one  at  another  point. 
The  problem  was  only  solved  a  few  years  ago  by  Peaucellier. 
No  doubt  the  title  of  a  little  volume  on  link-work  motion  by 
Mr  Kempe,  "How  to  draw  a  straight  line",  is  somewhat  fisu- 
fetched,  since  it  is  nearly  certain  that  straight  lines  never  will 
be  so  drawn,  yet  for  theoretic  purposes  there  is  nothing  to  find 
objection  to  in  the  title.  It  might  well  be  that  in  a  regular 
geometrical  treatise  the  most  systematic  way  of  fitting  in  the 
straight  line  along  with  various  classes  of  curves,  if  we  were 
expressly  discussing  link-work  motion,  might  be  by  some  such 
definition  \ 

Sometimes  this  state  of  things  is  reversed,  and  we  have 
an  extremely  simple  constructive  process  for  a  figure  which 
has  given  the  geometer  much  trouble.  The  simplest  instance 
perhaps  of  this  is  the  cycloid.  The  path  traced  out  by  a  point 
in  the  circumference  of  a  carriage-wheel  must  have  been  sug- 
gested to  the  eye  fi-om  time  immemorial,  and  portions  of  such 
a  figure  may  be  seen  traced  out  on  the  brick  or  plaster  walls  of 

^  Another  very  simple  genetic  definition  of  a  straight  line  is  given  by  saying 
that  it  is  the  path  traced  out  by  a  point  on  the  circumference  of  a  circle  which 
rolls  inside  another  circle  of  twice  its  diameter.  Circumstances  are  conceiyable 
under  which  this  might  actually  be  the  most  convenient  mode  of  tracing  a 
straight  line. 

20—2 
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almost  every  narrow  street  by  the  scraping  of  the  wheels. 
Nothing  is  simpler  therefore  than  to  give  a  constructive  defini- 
tion, but  as  the  geometer  knows  the  curve  is  not  an  easy  one  to 
describe  otherwise,  and  it  was  late  in  the  history  of  mathematics 
before  its  properties  were  at  all  fully  understood. 


CHAPTER  XII. 

DIVISION. 

In  the  old  treatment  of  Logic  the  subject  of  Division 
is  generally  found  to  follow  closely  upon  that  of  Definition. 
Widely  as  the  conception  of  these  two  operations,  as  they  are 
required  for  Inductive  purposes,  has  departed  firom  that  which 
tradition  has  handed  down, — and  the  departure  in  the  case  of 
Division  is  far  wider  than  in  that  of  Definition, — it  will  be 
advisable  still  to  keep  to  the  usual  order  of  discussion.  We 
will  begin  with  a  brief  comparison  between  these  operations  as 
regarded  fix)m  the  narrow  and  formal  point  of  view. 

I.  Reverting  then  to  the  familiar  fact  that  terms  have,  as 
a  general  rule,  both  Connotation  and  Denotation,  we  see  that 
we  may  propose  to  analyze  them  under  either  aspect ;  but  when 
we  proceed  to  do  this  we  see  that  these  processes  of  analysis 
stand  on  a  very  different  footing. 

(1)  Definition,  for  instance,  is  fi-om  the  nature  of  the  case 
both  a  direct  and  a  formal  process.  It  is  direct,  because  the 
Connotation  consists  of,  i.e.  actually  w,  the  attributes  which  we 
are  therein  proposing  to  enumerate,  and  which  we  must  there- 
fore presume  to  be  actually  present  to  the  mind  of  every  one 
who  is  fully  informed  of  the  meaning  of  the  word  in  question. 
In  point  of  fact,  definition,  as  we  saw,  is  open  to  the  superficial 
objection  that  it  tells  us  nothing,  in  telling  us  only  what  we  are 
already  supposed  to  know.  It  is,  for  the  same  reasons,  formal. 
That  is,  a  true  Definition  should  not  step  outside  the 
known  connotation,  nor  therefore  stand  in  need  of  any  appeal 
to  firesh  experience ;  for  such  exceptional  kinds  of  definition  as 
those  of  a  genetic  character,  and  those  which  are  commonly 
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called  Descriptions,  involve  a  departure  from  strict  propriety  of 
treatment. 

That  this  purity  of  formal  treatment  cannot  completely 
be  attained  is  true.  For  instance,  we  noticed  that  one  practical 
way  of  abbreviating  the  full  process  of  enumerating  all  the  items 
of  the  connotation,  consisted  in  selecting  some  higher  class  or 
genus  which  included  all  but  one  of  the  constituent  attri- 
butes, and  then  adding  on  this  final  one  separately.  This 
was  the  time-honoured  method  of  assigning  a  Definition  '  by 
genus  and  differentia '.  Now  it  is  clear  that,  if  we  attended 
to  formal  considerations  only,  there  would  be  a  serious  am- 
biguity or  indeterminateness  in  this  process;  for  why  should 
we  select  any  one  attribute  rather  than  another  to  act  as 
*  difference '  ?  We  should  of  course  expect  to  have  as  many 
such  varieties  of  definition  before  us  as  there  were  attributes  in 
the  Connotation.  This,  however,  was  never  allowed  in  the  old 
treatment.  Practical  considerations,  partly  arising  frx>m  con- 
ventions of  language,  partly  suggested  by  convenience  and 
common  sense,  hindered  any  such  excess  of  formality.  It  was 
always  understood  that  there  was  a  genus,  to  which  each 
species  naturally  belonged,  instead  of  a  plurality  to  any  of 
which  it  might  equally  be  referred.  Thus  '  man '  would  never 
be  referred  to  any  other  genus  than  'animal*,  ftt)m  which  it 
was  differenced  by  '  rationality '. 

(2)  Division,  on  the  other  hand,  is  indirect  and  matericd. 
It  is  indirect,  because  in  strict  formal  logic  it  is  the  connotation 
which  is  regarded  as  primary,  the  denotation  being  dependent 
upon  this  and  therefore  secondary.  And  this  could  hardly 
have  been  otherwise.  In  a  mental  stage  which  might  be 
ch€utu;terized  as  one  of  great  clearness  and  consistency  of 
thinking,  but  at  the  same  time  as  one  which  was  much 
lacking  in  material  information,  it  was  only  natural  that  pe- 
culiar stress  should  be  laid  upon  that  element  which  could 
best  be  dealt  with  by  mere  introspection.  The  connotation 
demanded  no  knowledge  over  what  range  the  things  which 
possessed  it  might  be  found,  nor  even  whether  there  were  any 
such  things.  Thus  the  mere  meaning  of  the  term  Dragon 
might  admit  of  decision  without  much  trouble ;  the  real  task 
was  only  commenced  when  we  undertook  to  say  when  and 
where  they  were  to  be   found.     Hence    in  great  part,  as  I 
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cannot  but  think,  the  preponderating  importance  attached  to 
the  subjective  side  of  the  term,  viz.  the  connotation,  which  is  so 
distinctive  of  the  old  logic. 

We  have  greatly  altered  our  comparative  estimate  in  this 
respect,  and  must  regard  the  two  aspects  of  the  term, — the 
denotative  and  the  connotative, — as  being  of  equal  importance, 
and  as  being  both  capable,  according  to  the  circumstances  of 
the  case,  of  taking  the  lead.  If  however  we  are  asked  which 
of  the  two  must  in  general  be  regarded  as  the  prior  one,  there 
can  be  no  doubt  that  we  must  decide,  with  the  old  logicians, 
in  fevour  of  the  connotation.  We  could  not  rationally  start 
with  a  denotation  pure  and  simple,  and  then  try  to  fit  on  a 
connotation  to  it.  The  attempt  to  do  this  would  in  strictness 
involve  our  starting  with  a  perfectly  chance  lot  of  things,  and 
ascertaining  what  group  of  attributes  they  happened  to  possess 
in  common.  What  we  always  really  do,  of  course,  even  in  our 
nearest  approaches  to  a  random  choice,  is  to  start  with  some 
principle  of  selection  and  to  choose  under  certain  guiding  restric- 
tions, and  this  clearly  implies  a  certain  priority  of  the  connotation 
over  the  denotation.  This  holds  true  of  every  class  which  we 
compose  or  select,  and  therefore  the  process  of  Division  is 
generally  an  indirect  one  as  compared  with  Definition ;  it  pre- 
supposes, if  not  a  complete  definition,  at  any  rate  some  knowledge 
of  the  attributes  possessed  by  the  things  which,  through  our 
process  of  selection,  are  to  constitute  a  division  of  the  assigned 
class. 

Division,  again,  is  material  rather  than  formal ;  that  is,  it 
demands  a  firesh  appeal  to  the  subject-matter.  This  is  obvious, 
for  every  attribute  which  is  included  in  the  connotation  must  be 
present  in  each  of  the  individuals  denoted,  so  that  we  cannot 
introduce  any  ground  of  separation  amongst  these  individuals 
by  the  retention  or  omission  of  any  one  of  these  attributes.  If 
we  are  to  distinguish  amongst  them  it  must  be  by  appeal 
to  attributes  which  are  accidental,  that  is,  to  such  as  are 
discovered  by  a  fresh  appeal  to  experience.  It  is  this  circum- 
stance which  has  induced  some  purists  in  Formal  Logic, — for 
instance  Mansel, — to  object  altogether  to  the  introduction  of  the 
process  of  Division. 

n.  For  such  reasons  as  the  above  it  is  obvious  that  very 
little  can  be  made  of  this  subject  in  its  ungeneralized  or  non- 
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inductive  treatment.  Indeed  what  little  has  been  said  about  it 
has  always  involved  some  transgression  of  strict  formal  considera- 
tiona  Some  notice  however  must  here  be  taken  of  the  old 
method  of  treatment,  if  only  for  the  purpose  of  showing  how 
and  where  enlargement  is  called  for  when  we  turn  to  a  broader 
view  of  the  subject. 

(1)  The  Porphyrian  Tree.  The  process  of  division  found 
its  main  expression  in  what  is  commonly  called  the  Porphyrian 
Tree.  To  understand  the  nature  of  this  we  must  step  back  a 
moment  to  the  doctrine  of  the  Categories  or  Predicaments.  It 
is  often  supposed  that  what  was  aimed  at  in  these  was  the  same 
sort  of  thing  as  is  aimed  at  by  the  modem  logician  when  he 
attempts  a  summary  classification  of  all  the  objects  with  which 
his  science  proposes  to  deal.  This  however  was  by  no  means 
the  case.  The  feimous  ten  categories,  whatever  may  have  been 
the  intention  of  their  propounder,  were  by  the  later  Aristotelians 
expressly  declared  not  to  be  all-embracive.  They  only  professed 
to  be  general  heads  of  predication,  that  is,  to  be  a  classification 
of  all  possible  prediccUes.  Now,  firom  the  nature  of  the  case, 
there  may  be  things  fitted  to  be  the  subjects  of  propositions 
which  could  not  well  be  predicates,  and  these  were  omitted  from 
the  Categories : — '  God  ',  for  instance,  was  excluded  fix)m  the  list. 
What  was  aimed  at  in  fiw5t  was  something  very  practical,  the 
want  of  which  must  often  have  been  felt  in  the  disputations  of  the 
schools.  When  a  given  thesis-  was  proposed  for  attack  and 
defence  the  disputant  was  constantly  in  want  of  middle  terms 
whereby  to  connect  his  conclusion  with  some  admitted  premise. 
The  Categories  furnished  a  convenient  hunting  ground  for  this 
purpose ;  and  rules  were  given  for  guiding  the  disputant  in  his 
search,  directing  him  to  which  class  to  appeal  and  how  to 
limit  his  enquiries  within  its  field.  But  it  was  never  con- 
templated that  every  logical  entity  was  to  find  a  place  in  those 
Categories. 

Another  practical  departure  from  the  modem  conception 
is  to  be  found  in  the  fact  that  no  attempt  was  made  to 
embrace  the  ten  categories  under  one  general  head,  that 
of  'being'.  Each  of  the  highest  divisions  was  considered 
as  truly  'sui  generis',  that  is,  as  belonging  to  the  highest 
class  of  which  account  need  be  taken  in  Logic;  which  was 
reasonable  enough   firom   the  practical  point  of   view.     But, 
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starting  with  any  one  of  these  upper  classes,  the  division  down- 
wards was  carried  on  with  some  care.  As  several  of  the  techni- 
cal terms  still  in  use  in  Logic,  and  even  in  common  life,  are  not 
easily  intelligible  without  reference  to  the  processes  adopted  by 
the  older  logicians  we  shall  find  it  convenient  to  take  a  simple 
example.  Start,  for  instance,  with  the  first  of  the  categoric 
classes,  viz.  that  of  stibstance.    It  is  thus  divided  by  Seton^ 

Substantia 


corporea  mcorporea 

Corpus 
^ * ^ — ^ 

compositum  simplex 

Compositum 

.    ^ ^— ^ ^ 

vivens  manime 

vivens 


sensile  insensile 

animal 


rationale  irrationale 

Homo 

Plato:  Maro:  Socrates. 

Such  an  arrangement  as  this  is  called  the  Porphyrian  Tree ; 
a  few  remarks  may  be  offered  in  explanation  of  some  of  its 
characteristics. 

(i)  For  one  thing,  it  may  be  remarked  in  passing,  the 
whole  of  this  arrangement  was  collectively  called  the  Category. 
In  the  modem  usage  this  name  is  confined  to  the  uppermost 
class,  i.e. '  substantia  \ 

(ii)  It  will  be  observed  that  though  we  make  a  dichotomy 
at  every  step,  yet  one  of  the  two  subdivisions  is  at  once  laid 
aside  and  subjected  to  no  further  analysis.  This  reminds  us 
how  distinct  is  the  process  thus  indicated  from  that  of  modem 
Classification.  What  is  desired  in  the  latter  is  a  complete 
enumeration  of  all  the  subsidiary  classes.  We  start  with  no 
preconceived  intention  of  reaching  one  such  special  or  ultimate 

1  DiaUetiea :  a  smaU  volume  much  used  at  Cambridge  in  the  seventeenth 
century.  In  the  ArUtippm  (about  1630)  of  Thomas  Randolf,  fellow  of  Trinity, 
a  sort  of  stndents'  ohoms  occurs  in  which  are  the  words 

''I'll  be  no  more  beaten  for  greasy  Jack  Seaton 
Or  conning  of  Sanderson  as." 
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class  rather  than  another.  But  here  the  rejection  at  every 
step  of  one  of  the  divisions,  and  the  retention  of  the  other, 
shows  a  design  of  guiding  our  path  towards  a  definite  point : 
in  the  case  in  question  what  we  want  to  reach  is  man.  What 
we  have  before  us,  in  fact,  is  a  method  of  subdivision  rather 
than  a  system  of  classification. 

(iii)  The  process  gave  rise  to  certain  technical  terms.  The 
line  along  which  we  thus  direct  our  course  in  order  to  come 
down  to  the  particular  class  or  individual  at  which  we  aim, 
is  called  the  predicamental  line.  The  principle  of  selection 
adopted  at  each  step  in  order  to  break  up  the  class  into  two 
divisions  is  called  the  fundamentum  divisionis. 

(iv)  The  non-formal  or  material  character  of  the  process  is 
obvious.  Thus  compositum  does  not  contain,  or  in  any  direct 
way  suggest,  the  attribute  vivens.  This  latter  is  therefore  an 
accident  which  has  to  be  supplied  by  the  special  knowledge  of 
the  &ct  that  some  compositum  is,  and  some  is  not,  vivens.  This 
attribute  in  fact  must  be  a  separable  accident  of  the  subject 
class. 

(2)  In  the  common,  or  Porphyrian  Tree,  we  do  as  a  matter 
of  fact  make  our  division  into  two  contradictory  classes  at  every 
stage,  because  this  is  the  most  convenient  plan.  But  several  of 
the  old  writers,  e.g.  Sanderson,  point  out  that  we  need  not  be 
over  particular  in  adhering  to  such  careful  dichotomy.  Those 
whom  they  had  in  view  in  this  protest  were  doubtless  the 
followers  of  Ramus,  whose  innovations  however  in  this  respect, 
as  in  others,  seem  to  be  extremely  small  compared  with  the 
claims  made  by  their  leader  and  the  outcry  raised  by  their 
opponents.  So  tar  as  any  definite  doctrine  on  this  subject  of 
Division  is  to  be  found  amongst  the  Ramists,  it  seems  to 
consist  in  little  more  than  a  recommendation  to  keep  to  a 
stringent  dichotomy  by  always  dividing  into  pairs  of  contra- 
dictories. This  is  certainly  what  is  intended  by  those  ^  who  have, 
with  Jeremy  Bentham,  spoken  of  "  the  matchless  beauty  of  the 
Bamean  Tree  ". 

What  these  writers  seem  to  overlook  is  the  important  dis- 
tinction between   dichotomy  as  a  process  for  reaching  some 
desired  class,   and   a  dichotomous    final   arrangement   of  our 
classes.     As  regards  the  latter  no  good  reason  can  be  offered 
1  Jevona'  Pr.  of  Sc.  704. 
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why  the  subdivision  should  be  thus  bifurcate,  and  it  would  be 
the  merest  pedantry  to  insist  upon  making  it  so.  In  the 
arrangement  of  plants,  for  instance,  most  systematists  start 
as  the  primary  step  with  a  three-fold  division,  namely  that 
into  exogens,  endogens,  and  akrogens.  Each  of  these  three 
great  families  is  then  subdivided  into  a  varying  number 
of  orders,  these  again  into  genera,  and  so  on.  Li  looking 
through  such  a  scheme  we  shall  find  few,  if  any,  traces  of 
dichotomy. 

Such  a  principle  as  this  may  sometimes  subserve  a  useful 
purpose  in  testing  a  scheme  of  classification.  But  its  main  use 
is  found  in  supplying  a  clue  for  the  gradual  detection  of  some 
class  of  which  we  are  in  search.  This  is  a  topic  which  will  come 
before  us  more  fully  in  the  next  chapter,  so  a  very  few  words 
will  sufiice  here.  Consider,  for  example,  the  Analytical  Key 
prefixed  to  such  a  work  as  Bentham's  British  Flora.  We 
appeal  to  this  when  we  have  some  plant  actually  in  hand 
whose  botanical  species  and  name  we  wish  to  ascertain. 
Dichotomy  is  here  employed  at  almost  every  step.  We  are  set 
to  determine  such  questions  as,  whether  the  plant  has  a  true 
flower  or  not;  if  it  has,  whether  it  has  both  calyx  and  corolla 
or  not,  and  so  forth.  This  bifurcate  alternative  is  purposely 
made  to  confiront  us  almost  every  time,  and  is  continued  until 
at  length  the  one  finally  admissible  alternative  comprises  the 
species  of  which  we  are  in  search.  But  to  confound  such  a 
preliminary  process  as  this  with  a  final  scientific  classification  is 
to  confound  the  scaffolding  with  the  building.  The  path  by 
which  the  novice  proceeds  in  determining  the  plant  is  a  very 
different  thing  firom  that  systematic  arrangement  which  the 
botanist  adopts  as  his  final  result.  Not  one  of  the  dichoto- 
mies by  which  we  thus  guide  our  way  need  correspond  to  any 
of  the  various  orders  or  fieimilies  which  form  the  higher  classes : 
in  fact  we  shall  find  ourselves  continually  cutting  across  natural 
and  fundamental  units  of  arrangement.  We  employ  for  con- 
venience a  dichotomous  path,  but  we  have  no  intention  of  re- 
taining a  dichotomous  result  in  the  end. 

ni.  Rules  for  Division.  The  technical  rules  for  Division 
correspond  in  several  respects,  allowing  for  the  different  subject- 
matter,  to  those  given  for  Definition.  They  are  thus  given  in 
most  of  the  manuals : 
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(1)  The  dividing  members  are  to  exhaust  the  whole  class. 

(2)  The  divided  class  must  be  wider  than  each  of  the 
divisions,  and  equal  to  them  all  collectively. 

(3)  The  dividing  members  must  be  distinct  and  dis- 
parate. 

(4)  The  division  must  be  orderly,  and  each  step  must  as 
&r  as  possible  be  a  proximate  one :  that  is,  we  should  not,  at  a 
single  step,  spring  to  a  subdivision  so  remote  that  it  would 
better  have  been  reached  by  several  steps. 

The  reader  will  easily  see  that  the  above  rules  represent  a 
compromise  between  the  formal  and  the  material,  as  is  indeed 
the  case  throughout  nearly  all  the  treatment  of  Logic  by  the 
later  scholastic  writers.  They  leave  moreover  a  good  deal  to 
be  desired  in  the  way  of  clearness  and  terseness.  Thus  the 
first  three  might  surely  better  be  summed  up  in  the  statement 
that  the  subdivisions  of  any  class  must  be  mutually  exclusive 
and  collectively  exhaustive. 

The  substance  of  the  third  rule  is  often  given  in  the  form 
of  a  caution  to  avoid  cross-division.  By  cross-division  is  meant 
any  arrangement  by  which  two  or  more  of  the  subdivisions  run 
across  each  other,  so  that  some  of  the  objects  fall  into  more 
than  one  of  the  classes.  In  a  bifurcate  division  such  a  feiult 
is  not  likely  to  be  committed,  for  the  two  subdivisions  will 
most  probably  be  obviously  contradictory  of  each  other,  either 
formally  or  materially ;  but  when  we  are  concerned  with  several 
subdivisions  we  must  be  on  our  guard  here.  It  is  said  (Fowler, 
p.  60)  that  cross-division  arises  from  the  adoption  of  more  than 
one  fundamentum  divisionis,  but  this  statement  seems  to  need 
some  explanation.  The  fundamentum  divisionis  is  nothing  else 
than  the  attribute  which  furnishes  the  ground  of  distinction 
between  the  members  of  the  class.  Now  where  we  are  making 
only  two  subdivisions  we  can  eflfect  this  by  resort  to  one  at- 
tribute only,  namely  by  taking  it  or  leaving  it ;  and  so  obtaining 
two  contradictory  classes.  But  where  we  are  making  more 
than  two  subdivisions  we  must  resort  to  more  than  one  attri- 
bute to  eflfect  this ;  in  other  words,  we  must  admit  more  than 
one  fundamentum  divisionis.  What  is  really  meant  by  the 
caution  in  question  is  rather  a  postulate  of  practical  good  sense 
than  a  formal  rule.  Three  or  more  subdivisions  will  generally 
be  found  to  be  produced  by  the  plan  of  starting  with  some 


XIl]  DIVISION.  317 

important  attribute,  and,  instead  of  simply  taking  or  leaving 
it,  endeavouring  to  find  a  series  of  slight  modifications  of  it. 
And  in  doing  so  we  are  recommended  to  be  careful  that  these 
modifications  result  in  mutually  exclusive  classes.  Thus  if  we 
were  to  divide  'graduates'  into  those  who  are  of  Cambridge 
and  those  who  are  not,  this  arrangement  must  be  exhaustive 
and  mutually  exclusive.  But  if  we  divide  them  into  those 
who  are  of  Cambridge,  of  Oxford,  and  of  London,  we  might 
find  that  some  were  reckoned  twice  over,  and  some  three 
times. 


CHAPTER  Xin. 

DIVISION,  CONTINUED:    CLASSIFICATION 

The  traditional  logical  process  of  Division,  as  we  saw,  did 
not  lead  to  much  result.  Indeed,  in  a  treatise  on  Induction, 
it  was  somewhat  of  a  departure  from  strict  consistency  to  touch 
upon  such  a  procedure  at  all.  It  was  however  desirable  to  do 
this,  partly  because  the  continuity  of  technical  language  in  the 
subject  rendered  it  necessary  to  give  some  explanation  of  the 
original  meaning  of  certain  terms  still  in  use ;  and  partly  also 
because  by  seeing  what  were  the  main  deficiencies  of  the  old 
treatment,  we  may  be  better  able  to  see  where  improvement  is 
needed. 

I.  When  we  lay  aside  the  old  restraints  imposed  by  principle 
and  tradition,  we  may  see  our  way  to  two  very  different  de- 
velopments, both  of  which  may  be  considered  to  take  their 
start  fix>m  the  customary  logical  conception  of  Division.  The 
following  out  of  that  conception,  as  we  saw,  was  hampered  in 
execution  owing  to  the  fact  that  though  the  process  professed  to 
be,  and  really  aimed  at  being,  formal,  it  nevertheless  attended 
sufiiciently  to  the  dictates  of  common  sense  to  endeavour  to 
render  itself  practically  useful.  This  compromise  naturally  acted 
as  a  check.  What  we  now  propose  to  do  is  to  see  what  comes 
of  the  attempt  to  develop  these  two  sides, — the  formal  and  the 
material, — separately,  so  that  each  shall  be  as  little  hampered 
as  possible  by  the  other. 

(1)  The  first  of  these  developments  opens  out  to  us  the  field 
of  what  may  be  called  Symbolic  Logic.  This  is  an  extension  of 
Logic  to  which  we  have  already  had  occasion  to  allude  more 
than  once.  As  however  it  is  still  one  which  is  extremely  un- 
&miliar  to  most  readers,  and  as  it  also  demands  a  peculiar  mode 
of  treatment  necessitating  a  constant  employment  of  what  are 
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commonly  called  '  mathematical  *  symbols :  as,  moreover,  I  have 
devoted  a  separate  treatise  to  its  exposition,  no  attempt  will  be 
made  here  to  do  more  than  give  a  sketch  of  the  process  by  which 
the  foundations  of  this  treatment  of  the  subject  may  be  most 
readily  reached. 

Start  then  from  the  familiar  account  of  Division  as  given 
by  the  later  Aristotelians.  This  was,  as  we  have  seen,  at  every 
step  bifurcate;  branching  into  two  contradictory  subdivisions. 
Thus  Substance  was  divided  into  corporeal  and  incorporeal: 
corporeal  substance  into  what  was  complex  and  simple,  and  so 
on.  There  are  two  points  which  must  be  noticed  in  this  ancient 
arrangement.  In  the  first  place  there  is  not  any  very  rigid 
adherence  displayed  to  a  truly  formal  dichotomy  of  the  X  and 
noirX  kind.  However  accurately  the  two  subdivisions  may,  as 
a  matter  of  &ct,  be  mutually  exclusive  of  each  other,  they  do 
not  always  show  by  their  very  form  that  they  are  so.  And  in 
the  second  place,  as  was  pointed  out  in  the  last  chapter,  we 
do  not  undertake  at  every  step  to  subdivide  both  the  resultant 
classes  so  as  to  continually  double  their  number.  The  process, 
as  indicated  by  the  technical  expression  'the  predicamental 
line*,  is  directed  towards  the  ultimate  separation,  by  subdivision, 
of  some  predetermined  class  or  individual. 

The  Division  which  we  now  contemplate  is  founded  upon 
a  thorough-going  recognition  of  these  two  characteristics.  It 
deals  with  nothing  but  formal  contradictories,  and  it  purposes 
to  introduce  every  alternative  of  which  the  form  will  admit. 
Suppose  that  we  st€wlj  with  a  class  S,  and  that  we  are  concerned 
with  three  attributes  which  shall  serve  as  the  bases  of  division, 
viz,  X,  F,  and  Z,  We  divide  iS  into  X,  and  not-X.  We  then 
proceed  to  subdivide  both  of  these  by  the  introduction  of  F, 
thus  obtaining  four  classes.  Introduce  the  third  attribute  Z, 
and  make  the  same  division  again,  and  we  get  eight  resultant 
classes.  And  this  we  might  continue  doing  with  any  number 
of  such  dividing  attributes. 

So  far  nothing  has  been  suggested  except  an  improvement 
in  respect  of  accuracy  and  completeness  of  method.  But  now 
attention  must  be  directed  to  a  decided  alteration  in  the  point 
of  view,  and  one  which  gives  nearly  all  its  significance  to  the 
method  in  question.  Instead  of  regarding  X  and  not-X  and 
their  respective  subdivisions  as  standing  for  actual  classes,  we 
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shall  regard  them  as  standing  for  chsa-compartments.  This 
makes  an  enormous  difiference.  It  meets  for  instance  the 
objection  which  has  been  raised  by  formal  purists  against  the 
legitimacy  of  this  kind  of  division,  on  the  ground  that  unless 
we  had  reason  to  know  the  relevance  of  the  attribute  X  to  the 
objects  included  under  8^ — that  is,  unless  we  had  the  material 
information  that  some  of  them  did  possess  X  and  some  did  not, 
— we  might  be  led  to  the  absurdity  of  a  class  which  was  without 
any  members  to  compose  it.  Of  course  this  would  be  absurd  if 
what  wa  were  proposing  to  do  was  to  make  an  arrangement 
or  classification  of  existing  objects  of  any  kind ; — in  fiEW5t  *  the 
snakes  of  Iceland '  have  passed  into  a  common  joke ; — but  it  is 
far  firom  absurd  if  we  are  proposing  an  exhaustive  arrangement 
of  compartments.  The  occasional  emptiness  of  any  one  of  these, 
as  we  shall  see  in  a  moment,  is  just  that  which  gives  signi- 
ficance to  our  results  in  the  practical  employment  of  our 
scheme. 

What  we  start  with  then,  on  this  system  of  Logic,  is  a 
fi:'amework  of  class-compartments,  the  number  of  these  being 
determined  by  the  number  of  class-terms  involved  in  the  pro- 
position or  group  of  propositions  which  we  are  supposed  to 
have  before  us.  If  the  propositions  involved,  as  is  the  case 
with  the  common  syllogism,  three  terms,  say  X,  T,  Z,  we 
should  have  eight  such  compartments  before  us,  viz.  XYZ, 
XY.not'Z,  X.not'Y.Z,  X .not-Y ,not-Z,  and  so  on,  till  all 
the  possible  combinations  were  exhausted.  Now  this  being 
so,  it  may  be  shown, — and  this  forms  the  basis  of  the  whole 
Theory  of  Symbolic  Logic, — that  every  significant  universal* 
proposition  must  necessarily  destroy  some  one  or  more  of  the 
possible  classes;  that  is,  it  must  cause  some  one  or  more  of 
the  compartments  to  be  empty.  And  conversely,  whatever 
may  be  the  number  and  description  of  empty  compartments, 
there  must  be  some  corresponding  proposition  which  will  un- 
ambiguously express  the  facts.  Thus,  for  example,  if  I  say, 
'All  Z  is  Y\  this  is  equivalent  to  saying  that  'there  is  no 
X  that  is  not  F',  or  in  other  words  that  there  is  no  such 
class  as  X.not-F.  So  if  I  say  that  'All  X  is  either  Y  or 
Z*'y   this   is  equivalent  to  saying  that  'There  is  no  X  that 

^  The  case  of  particular  propositions  is  somewhat  different.    It  is  found  that 
they  are  best  explained  as  declaring  that  such  compartments  are  ooenpied. 
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is  neither  Y  nor  Z\  that  is,  that  there  is  no  such  class  as 
JT.not-F.not-Z. 

A  peculiar  interpretation  of  the  import  of  propositions  is  of 
course  demanded  on  this  system  of  Logic;  but,  granted  this, 
the  whole  foundation  of  the  system  may  be  said  to  consist 
in  this  exhaustive  scheme  of  compartments. 

As  this  development  of  Logic  has  extremely  little  connec- 
tion with  Induction,  being  in  £BU3t  nothing  but  a  very  broad 
generalization  of  Formal  Logic,  we  must  content  ourselves  here 
with  this  slight  indication  of  its  scope.  The  reader  must  how- 
ever understand  that  this  process  of  continued  dichotomy,  by 
the  introduction  of  every  relevant  class-term,  forms  the  entire 
basis  of  the  subject.  The  elaborate  apparatus  of  symbols,  in 
great  part  identical  with  those  employed  in  mathematics,  which 
are  introduced  to  express  the  resultant  formulae,  are  nothing 
more  than  convenient  abbreviations  of  processes  which  are 
essentially  logical  and  not  mathematical  in  their  character. 
It  \b  necessary  to  enter  this  protest  in  the  most  decisive  way 
at  once,  because  the  opposite  opinion  has  become  rather  firmly 
rooted.  So  far  from  mathematical  processes  and  conceptions 
being  introduced  into  this  development  of  Logic,  we  only  make 
use  of  a  selection  of  mathematical  symbols  to  express  logical 
processes  and  conceptions.  We  resort  to  these  not  from 
absolute  necessity,  but  because  we  find  them  ready  to  hand 
and  convenient  for  our  purpose.  We  could  work  out  our  results 
without  their  aid  at  all,  as  was  originally  done  to  a  considerable 
extent  by  Jevons  in  his  Familiar  Lessons,  and  has  been  yet 
more  completely  efiected  since  by  Dr  Keynes  in  his  Formal 
Logic.  It  is  however,  I  think,  convenient  to  help  ourselves  by 
symbolic  notation  if  it  were  only  for  purposes  of  simplification. 
The  manipulation  of  a  multitude  of  class-elements, — the  intro- 
duction of  eight  terms,  remember,  will  yield  256  such  compart- 
ments,— is  almost  impossible  in  practice  without  some  such  aid. 
To  this  may  be  added  another  advantage.  It  is  highly  desirable 
that  there  should  be  some  alternative  mode  open  to  the  student, 
besides  that  of  mathen\atics,  for  acquiring  some  knowledge  of 
the  nature  and  object  of  a  symbolic  language. 

(2)  The  extension  of  the  old  problem  of  Division  which 
we  have  just  discussed  was  a  development  of  the  formal  side  of 
the  process. .  The  one  which  we  have  now  to  consider  proceeds 

V.  21 
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upon  the  opposite  plan,  viz.  that  of  developing  to  the  utmost 
the  material  side.  What  this  leads  us  to  is  nothing  else 
than  the  familiar  problem  of  Classification,  under  which  name 
we  will  now  proceed  to  examine  its  nature  and  aims. 

The  main  object  of  all  Classification  is  obvious  enough.  We 
are  supposed  to  have  before  us  a  miscellaneous  lot  of  objects, 
and  we  are  directed  to  group  them  into  classes,  or  rather  into  a 
sort  of  hierarchy  of  classes.  The  process  may  be  commenced, 
so  to  say,  from  either  end.  On  the  old  plan, — as  the  name 
Division  implies, — we  were  always  supposed  to  start  with  the 
entire  group  or  supreme  class,  and  to  proceed,  as  the  phrase 
is,  downwards ;  the  process  being  one  of  continued  subdivision. 
We  might  however  just  as  well  have  proceeded  in  the  reverse 
direction,  arranging  our  classes  in  the  upward  order.  Had 
we  adopted  this  course,  a  more  appropriate  name  would  have 
been  Aggregation  rather  than  Division.  In  the  ph3rsical  pro- 
cess of  sorting  shot  or  gravel  into  a  number  of  packets  ac- 
cording to  size,  it  would  come  to  the  same  thing  in  the  end 
whether  we  made  use  of  the  sieves  by  beginning  with  the 
finest  or  with  the  coarsest.  So  again,  in  carrying  out  such  a 
system  of  coordinated  classes,  we  might  if  we  liked,  proceed 
irregularly, — as  indeed  is  probably  the  commonest  practice 
when  we  are  dealing  with  actual  objects  in  the  ordinary  walks 
of  life, — sometimes  upwards  and  sometimes  downwards,  until 
the  task  is  completed.  The  fact  is  that  a  system  of  Classifica- 
tion carried  out  entirely  de  novo  is  hardly  anywhei-e  to  be 
found.  Ages  before  the  logician,  or  anyone  else  who  deals  with 
systems,  had  a  hand  in  the  matter,  the  necessities  of  common 
life  had  been  at  work  prompting  men  to  group  the  things 
which  they  observed.  All  names  imply  the  recognition  of 
groups ;  and  in  the  case  of  some  names  there  is,  if  not  actually 
implied  at  any  rate  strongly  suggested,  the  existence  of  a 
subordination  of  groups ;  so  that  at  the  earliest  stage  to  which 
we  can  transfer  ourselves  we  find  that  we  are  already  in  posses- 
sion of  a  rudimentary  classification.  We  cannot  even  talk  or 
think  about  the  things  which  we  name  without  some  kind  of 
reference,  direct  or  indirect,  to  a  rudimentary  classification. 

The  remarks  just  made  do  not  give  the  slightest  suggestion 
in  the  way  of  guiding  us  to  any  principle  of  Classification ;  on 
the  contrary  they  may  serve  to  remind  us  that  this  principle 
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must  in  some  way  be  supplied  by  ourselves.  The  mere  arrange- 
ment of  one  and  the  same  lot  of  things  into  a  hierarchy  of 
successive  classes  can  be  carried  out  in  a  variety  of  ways  which 
is  for  all  practical  purposes  infinite.  And  even  admitting  the 
restrictions  imposed  by  common  sense  and  inherited  language ; 
in  other  words,  taking  for  granted  the  basement  set  of  classes 
as  they  are  popularly  accepted, — that  is,  the  ultimate  sub- 
divisions as  they  are  furnished  by  popular  speech, — ^yet  the 
number  of  ways  in  which  the  intermediate  ones,  between  these 
and  the  top  class,  may  be  disposed  is  very  great  indeed. 

We  want  then  some  principle  to  guide  us.  This  can  only 
be  given  in  its  details  presently,  after  we  have  seen  what  a 
sjrstem  of  classification  can  effect, — for  here,  as  in  so  many 
other  cases,  we  can  only  clearly  determine  what  to  aim  at  after 
we  have  had  some  practice  in  shooting, — but  the  main  outlines 
of  what  we  should  strive  after  can  readily  be  sketched  out. 
The  general  object  of  all  classification  is  to  keep  our  control 
over  the  fisujts  by  marshalling  the  objects  in  order:  to  know 
where  to  find  a  thing  when  it  is  wanted,  and  to  economize  our 
statements  in  the  retention  and  communication  of  our  know- 
ledge. This  is  purposely  phrased  rather  loosely,  but  it  will 
serve  as  a  starting  point  towards  realizing  the  distinction 
between  one  system  and  another. 

II.  There  is  a  distinction  which  has  been  so  frequently 
drawn  in  logical  and  other  systematic  treatises,  that  it  has 
abready  begun  to  make  its  way  into  popular  phraseology.  It  is 
that  between  Natural  and  Artificial  systems  of  Classification. 
The  particular  phrase  in  which  this  distinction  is  conveyed 
does  not  seem  a  very  satisfactory  one.  Every  arrangement 
of  the  kind  in  question  is  artificial  in  so  far  as  it  is  our  own 
voluntary  procedure  and  not  a  result  imposed  upon  us  fix)m 
without:  it  is  also  artificial  in  the  sense  that  we  are  seldom 
or  never  proposing  to  group  the  actual  objects  themselves,  but 
only  to  make  an  ideal  arrangement  of  them  in  our  own  minds. 
On  the  other  hand  every  classification  ought  to  aim  at  being 
natural  in  the  sense  of  conforming  to  the  facts  and  endeavouring 
to  be  as  suitable  as  possible  to  the  circumstances.  *  Natural  \ 
indeed,  is  a  word  which  it  does  not  need  the  authority  of 
Butler  to  condemn  as  rather  ambiguous  in  philosophical 
discussion. 

21—2 
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The  distinction  with  which  we  are  thus  concerned  is  better 
described  as  that  between  Classification  intended  for  special 
purposes  and  that  which  is  intended  for  general  purposes. 
There  must  be  some  purpose  or  aim  presupposed  in  every 
arrangement  of  the  kind  in  question,  just  as  there  must  be  one 
for  the  shape  and  size  of  a  tool ;  and  the  determination  of  this 
purpose  at  once  puts  its  stamp  upon  the  consequent  classifi- 
cation. It  is  perfectly  optional  on  our  part  to  select  our 
purpose,  and  the  purpose  may  be  of  the  most  various  kinds ; 
but,  as  soon  as  we  have  decided  upon  this,  one  particular 
arrangement  is  suggested  as  being  more  complete  and  con> 
venient,  and  therefore  more  'natural'  than  any  other. 

A  good  illustration  of  the  kind  of  distinction  here  in  ques- 
tion is  furnished  by  the  common  manuals  of  the  Flora  of  any 
country  or  district.  Take,  for  instance,  that  of  Bentham.  At 
the  beginning  of  the  work  we  find  an  elaborate  classification, 
under  the  title  of  an  Analytical  Key,  the  sole  guiding  principle 
of  which  is  so  to  arrange  the  plants  that  a  person  who  has 
a  specimen  of  one  of  these  actually  before  him  may  be  able 
to  ascertain  the  name.  At  the  end  of  the  book  we  find  a 
totally  different  arrangement, — the  familiar  alphabetical  one, — 
in  which  the  determining  motive  is  simply  that  a  person  who 
knows  the  name  may  be  enabled  to  ascertain  the  characteristics 
of  the  plant.  But  the  bulk  of  the  book  is  of  course  arranged 
on  a  third,  and  again  totally  different  kind  of  classification,  of 
which  no  more  compendious  description  can  be  given  than  that 
it  best  subserves  the  general  purposes  of  study,  speculative  as 
well  as  practical,  of  the  objects  in  question. 

Each  of  these  arrangements  is,  in  the  strictest  sense,  what 
we  must  understand  as  a  Classification.  That  is,  the  objects 
are  not  merely  cast  into  groups,  each  of  which  separately  is 
held  together  by  some  common  name  or  description,  but  these 
groups  are  again  similarly  cast  together  into  broader  groups,^ 
and  so  on,  until  we  come  to  the  two  or  three  broadest  which 
together  constitute  the  whole. 

(1)  We  will  now  proceed  to  a  more  detailed  discussion  of 
these  special  kinds  of  classification,  beginning  with  the  Ana- 
l3rtical  Key  above  mentioned.  The  object  in  view  here  is  a 
perfectly  definite  and  very  limited  one.  When  using  the 
scheme  we  are  supposed  to  want  just  one  thing,  namely  the 
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name  of  some  plant  which  we  have  before  us.  Doubtless  much 
more  than  a  name  lies  behind  such  a  setvrch,  but  this  is  the 
direct  and  immediate  want.  To  secure  this  purpose  everything 
is  arranged  for  the  most  prompt  and  certain  recognition  on  the 
part  of  the  amateur  who  has  the  plant  in  his  hand.  And  since 
it  is  found  by  experience  that  a  purely  bifurcate  arrangement  is 
the  least  confusing  in  such  a  case,  this  arrangement  is  almost 
exclusively  adopted. 

Thus,  on  the  scheme  of  Bentham,  as  above  referred  to,  our 
first  subdivision  of  flowering  plants  is  into  those  which  have 
the  flowers  compound  (i.e.  consisting  of  several  florets  in  one 
common  involucre)  and  those  which  have  them  distinct.  The 
former  are  then  divided  into  such  as  have  a  single  seed,  and 
such  as  are  two-celled  with  several  seeds.  The  latter  are  sub- 
divided into  those  with  a  double  perianth  (i.e.  possessing  both 
calyx  and  corolla)  and  those  with  a  single  perianth.  And  so 
we  proceed,  alwajrs  endeavouring  to  have  before  us  a  pair  of 
alternatives  involving  the  presence  or  absence  of  some  obvious 
and  decisive  characteristic.  Even  if  such  a  notoriously  super- 
ficial botanical  quality  as  colour  is  in  any  case  really  decisive  as 
a  guide,  we  appeal  to  it  readily.  Similarly  with  such  a  variable 
character  as  the  habit  of  the  plant  (e.g.  whether  it  be  creeping 
or  climbing ;  a  shrub  or  a  tree ;  an  aquatic,  or  a  Icuid  plant)  in 
case  this  will  serve  to  include  the  specfes  we  want  to  distinguish 
fix)m  others. 

In  such  an  arrangement  we  sometimes  reach  our  ultimate 
subdivision  very  quickly.  In  the  example  just  above,  the 
Jasione  genus  is  separated  off  at  the  second  step,  and  as,  so 
far  as  the  British  flora  is  concerned,  the  genus  contains  but 
a  single  species  (popularly  known  as  Sheep's-bit),  this  ultimate 
class  is  reached  almost  instantly.  Sometimes,  on  the  other 
hand,  we  may  have  to  go  past  fifty  or  a  hundred  of  these 
branching  sign  posts  before  we  reach  our  destination.  If  there- 
fore we  were  to  arrange  all  the  alternatives,  from  first  to  last, 
after  the  fashion  of  a  genealogical  tree,  we  should  find  that  the 
scheme  would  correspond  in  appearance  to  one  in  which  certain 
family  branches  ceased  at  the  second  generation ;  others  went 
on  (with  always  two  to  each  family)  for  three  or  four  genera- 
tions ;  whilst  others  gradually  multiplied  and  broadened  out  so 
as  to  include  an  extensive  set  of  descendants. 
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Definition  and  Division  are  so  intimately  connected  that 
we  may  digress  for  a  moment  to  consider  what  aspect  is  assumed 
by  one  of  these  artificial  ke)r8  when  its  application  is  transferred 
from  the  latter  to  the  former.  Reverse  then  the  descending 
process  as  indicated  above,  and  at  the  same  time  fix  the  atten- 
tion on  the  connotation  rather  than  the  denotation.  That  is, 
starting  with  the  lowest  class,  add  up  all  the  distinguishing 
attributes  which  we  had  successively  appealed  to  in  order  to 
secure  its  ultimate  separation.  What  do  we  thus  obtain  ?  We 
obtain  what  may  be  called  a  Definition  of  that  lowest  class,  for 
we  have  drawn  out  what  may  be  regarded  as  the  sum-total 
of  its  connotation  so  far  as  that  particular  system  of  classifica- 
tion is  concerned.  Of  course  it  would  be  an  extremely  arti- 
ficial and  fiw  fetched  Definition, — and  would  in  fisujt  be  much 
better  called  a  Description,  since  we  can  hardly  consider  that 
the  meaning  of  the  term  could  be  stretched  so  as  to  include  all 
these  attributes.  But  for  the  particular  purpose  in  hand  it 
resembles  a  Definition,  though  it  would  of  course  embrace 
a  curiously  heterogeneous  group  of  attributes.  The  practised 
botanist  would  see  at  once  that  some  of  these  attributes  were 
really  important  in  themselves,  that  is,  are  correlated  with  many 
others,  and  prevail  in  such  a  connexion  over  wide  areas;  whilst 
others  are  very  superficial  and  would  not  continue  to  apply  if  we 
attepapted  to  extend  our  classification  beyond  the  country  or  dis- 
trict for  which  it  was  originally  drawn  up.  But,  regarded  as  a 
Definition,  it  would  represent  the  sum-total  of  the  attributes  by 
which  the  class  in  question,  on  that  scheme,  was  distinguished 
from  all  other  classes. 

Such  an  Analytical  Key,  as  is  thus  furnished  in  any  ordinary 
Flora,  may  be  taken  as  a  typical  instance  of  what  is  commonly 
meant  by  an  Artificial  Classification,  or,  as  it  is  better  to  call  it, 
of  a  Classification  for  some  special  purpose.  Certainly  no  other 
arrangement  can  be  more  suitable  for  the  end  in  view,  or  there- 
fore, in  the  familiar  sense  of  the  word,  more  *  natural '  under  the 
circumstances  contemplated.  The  reader  must  however  carefiilly 
notice  that  this  artificial  or  special  arrangement  is  limited 
entirely  to  the  intermediate  stages  of  the  classification.  The 
primary,  or  most  extensive,  class  with  which  we  start,  viz.  that 
of  plants  in  general;  and  the  various  ultimate  subdivisions 
or  species  with  which  we  end,  namely  the  Sheep's-bit,  Wood 
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anemone,  and  so  forth ;  must  be  equally  recognized  upon  every 
system,  and  are  in  no  case  interfered  with  or  broken  up.  This 
is  merely  one  more  illustration  of  what  has  so  often  been  pressed 
upon  our  notice,  namely  that  the  logician,  in  common  with 
every  other  systematist,  finds  a  large  portion  of  his  task  in  the 
treatment  of  phenomena  already  done  to  hand  for  him  by  the 
observation  and  the  unconscious  inference  of  ordinary  persons. 
Much  of  what  has  thus  been  done,  ages  before  he  ever  set  to 
work,  he  is  bound  to  respect  and  preserve.  Hence,  in  the  case 
before  us,  the  range  of  what  is  artificial  or  special  is  confined  to 
the  process  of  grouping  the  intermediate  classes.  The  proposer 
of  any  new  arrangement  never  ventures  to  break  up  the  species, 
or  &miliar  lower  classes:  he  seldom  if  ever  disturbs  the 
boundaries  of  the  genera.  What  he  does  meddle  with  is 
the  orders  or  femilies.  For  them  he  substitutes  other  arrange- 
ments which  are  so  entirely  devised  for  the  purpose  in 
hand  that  they  could  scarcely  subserve  emy  other  purpose, 
and  therefore  the  resulting  arrangement,  as  regards  these,  is  a 
thoroughly  special  one. 

(2)  Another  typical  instance  of  a  special  classification  is  the 
familiar  alphabetical  one.  This,  like  the  last,  must  start  from  a 
commonly  recognized  superior  group  which  assigns  our  starting 
point,  and  must  end  with  the  commonly  recognized  lower 
species.  Between  these  limits  however  it  proceeds  on  its  own 
peculiar  course,  which  is  a  very  different  one  fix)m  any  other. 
It  is,  in  one  respect,  decidedly  more  artificial  than  the  one  last 
considered,  in  that  the  characters  in  accordance  with  which  we 
classify  are  not  found  at  first  hand  in  the  objects  themselves,  but 
exist  only  in  our  conventional  signs  for  those  objects.  Conse- 
quently, since  these  signs, — the  familiar  names  of  the  plants,  if 
we  are  making  a  list  of  popular  names, — vary  fix)m  people  to 
people,  such  a  system  of  classification  is  not  only  special  to  its 
own  subject  and  its  own  aim,  but  is  also  special  to  the  in- 
habitants of  the  country  for  which  it  is  drawn  up.  To  enable 
an  Englishman  and  a  Frenchman  to  employ  the  same  Ana- 
lytical Key  we  should  only  need  to  translate  it,  but  not  to 
interfere  with  its  order  or  arrangement.  But  as  regards  an 
alphabetical  list  of  popular  names,  when  it  was  translated  from 
one  language  into  another,  nearly  all  signs  of  classification  would 
have  been  destroyed. 
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This  alphabetical  arrangement  is  so  &miliar  to  eveiy  one 
that  scarcely  anything  need  be  said  about  it  beyond  insisting 
that  it  as  much  deserves  the  name  of  classification^  as  any  other 
arrangement :  in  fact  it  carries  out  the  ideal  of  the  hierarchical 
disposition  of  the  classes  involved  more  completely  than  almost 
any  other.  Its  obvious  merit  consists  in  the  extreme  celerity 
with  which  it  isolates  the  element  we  are  in  search  of,  the 
alternatives  being  24  at  every  step,  and  all  but  one  being 
instantly  laid  aside.  The  formal  process  of  thus  determining  a 
class  is  the  same  as  in  the  case  last  considered ;  but  whereas, 
with  a  group  of  a  million  of  things  to  start  with,  we  might  need 
20  successive  dichotomies  to  reach  the  particular  object  desired^ 
we  could  (provided  of  course  all  letters  occurred  with  equal 
frequency)  get  at  it  in  five  alphabetical  selections.  In  practice 
all  letters  are  not  equally  frequent,  but  the  choice  is  generally 
suflSciently  varied  at  each  step  to  enable  any  one  very  rapidly  to 
attain  what  he  is  in  search  of  when  the  objects  before  us  are 
marshalled  in  alphabetical  order.  To  which  may  be  added  the 
fact  that  this  plan  can  be  carried  out  to  the  end,  whereas  most 
other  schemes  of  artificial  classification  fail  at  a  certain  point, 
and  then  hand  us  over  to  the  alphabetical  method  for  the  rest 
of  our  course.  Suppose,  to  take  a  simple  example,  that  there 
was  a  man  named  Timothy  Hepburn,  a  second-hand  book- 
seller, who  lived  at  27,  Baker  Street,  and  that  we  wanted  to 
look  him  out  in  a  Directory.  We  should  find  three  different 
schemes  open  to  us.  We  might  take  the  alphabetical  classifi- 
cation, and  thus  identify  him  in  a  few  moments.  Or  we  might 
determine  his  place  by  the  classification  of  employments,  be- 
ginning first  with  the  general  division  of  trades,  reducing  this 
to  booksellers,  and  then  to  second-hand  dealers.  But  there  we 
should  come  to  a  stop,  for  the  classification  probably  goes 
no  further ;  and  if  we  wanted  to  identify  an  individual,  we  should 
have  after  that  to  fall  back  upon  the  alphabetical  arrangement 
in  which  the  members  of  each  final  division  are  disposed. 

The  foregoing  examples  represent  the  extreme  type  of  the 
special  or  artificial  classification.  Obvious  as  their  nature  and 
use  must  be  to  every  one,  we  shall  find  it  really  serviceable  to 

^  Where,  as  in  this  case  and  in  the  chronological  arrangement,  the  things 
can  be  placed  lineally,  we  more  often  speak  of  the  arrangement  as  an  order  than 
<iB  a  classification. 
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have  spent  a  few  moments  in  recalling  what  exactly  it  is  at 
which  we  ought  to  aim  in  these  simple  cases,  before  pro- 
ceeding to  such  as  are  more  complex.  The  sole  object  which  we 
have  in  view  is  the  ready  and  accurate  identification  of  an 
individual  For  this  purpose  something  must  be  known  about 
liim.  It  may  be  that  we  know  his  name;  and  then  his  reference 
to  his  place  in  the  classification,  in  other  words  his  identification, 
is  so  easy  and  rapid  that  we  are  apt  to  forget  that  it  was  a  case 
of  classification  at  all.  If  we  do  not  know  his  name  we  must 
fiEill  back  upon  other  characteristics;  and  the  whole  art  of 
arrangement,  or  the  superiority  of  one  scheme  over  another, 
consists  in  the  choice  of  such  attributes  as  are  obvious,  per- 
manent, and  decisive. 

IIL  The  next  kind  of  classification  to  be  considered  is  of  a 
somewhat  less  simple  kind.  Our  best  introduction  to  it  will 
be  by  calling  attention  to  a  distinction  which  is  often  apt  to  be 
overlooked.  When  we  speak  about  arranging  things  in  their 
place  in  a  classification,  do  we  mean  that  we  are  actually  locating 
the  things  themselves,  or  do  we  only  refer  to  an  arrangement  in 
our  own  minds  or  in  our  catalogues  ?  We  almost  always  mean 
nothing  more  than  the  latter,  because  it  can  hardly  be  possible 
that  the  objects  themselves  should  be  so  easily  procurable  or  so 
permanently  retainable,  that  they  cam  be  actually  put  in  their 
places  side  by  side.  Still  there  are  cases  where  we  can  do  this, 
as  for  instance  in  a  Zoological  Garden  or  Horticultural  Museum, 
and  it  will  be  instructive  to  notice  an  instance  of  this  sort  as 
guiding  us  to  the  kind  of  arrangement  commonly  called  a 
Natural  Classification. 

Consider  then  the  case  of  a  large  general  library.  There  is 
of  course  an  alphabetical  classification  of  its  contents.  In  this 
we  only  deal  with  the  things  at  second  hand,  and  when  we  talk 
of  classifying  them  we  refer  to  our  own  ideal  or  paper  scheme. 
If  the  catalogue  were  destroyed,  the  classification  would  ipso 
facto  disappear.  But  besides  this  there  is  also  pretty  certainly 
eome  arrangement  of  the  books  themselves.  For  the  most  part 
they  are  not  stuck  in  at  random,  or  simply  according  to  date  or 
size,  but  there  will  be  some  trace  of  a  purposive  arrangement. 

Now  so  feur  as  this  arrangement  exists,  what  does  it  aim  at  ? 
Nothing  more  than  to  facilitate  study.  What  we  find  is  a 
certain  amount  of  grouping  of  the  same  sort  of  subject.     Books 
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on  History  are  mostly  in  the  same  room  or  book-case :  those  on 
Philosophy,  Medicine,  &c.  are  found  standing  to  some  extent 
in  each  other's  company.  The  object  of  this  is  to  save  the 
student's  time,  and  the  better  to  enable  him  to  light  upon 
books  which  he  might  otherwise  altogether  overlook.  If  all 
the  political  pamphlets  issued  during  the  Commonwealth  are 
placed  side  by  side,  and  a  reader  goes  to  consult  one  of  them 
he  is  presumably  the  very  man  who  will  also  want  to  look  at 
the  others.  He  will  thus  light  upon  many  which  he  would  not 
otherwise  have  heard  of,  and  he  will  save  time  about  those 
which  he  has  heard  of,  by  not  being  obliged  to  wander  from 
room  to  room  to  procure  them. 

An  arrangement  of  this  kind,  to  a  partial  extent,  probably 
exists  in  every  library.  The  convenience  experienced  thereby 
has  led  to  repeated  attempts  to  carry  out  the  scheme  more 
fully;  and  so  far  as  the  mere  physical  arrangement  is  con- 
cerned there  can  be  no  doubt  of  its  advantages,  at  any  rate 
in  libraries  which  are  promiscuously  attended.  But  when  it 
is  proposed  to  make  a  complete  classification  in  the  secondary 
sense, — that  is,  a  paper  catalogue  or  arrangement, — the  question 
becomes  more  doubtful.  This  has  indeed  been  attempted  on  a 
tolerably  large  scale, — for  instance,  in  the  extensive  catalogues 
in  the  MSS.  Department  of  the  British  Museum,  in  a  catalogue 
raisonn^  of  the  printed  books  at  Queens'  College,  Cambridge, 
and  elsewhere.  The  opinion  of  practised  librarians  is  however 
somewhat  adverse  to  such  schemes  as  this,  and  is  decidedly 
in  favour  of  a  purely  alphabetical  arrangement  in  accordance 
with  the  names  of  the  authors.  One  reason  for  this  is  simply 
to  be  found  in  the  conciseness  and  rapidity  of  consultation  on 
the  latter  plan;  but  another  reason  is  more  important  as 
bearing  on  the  theory  of  classifications  of  the  kind  which  we 
have  next  to  consider.  The  difficulty  consists  in  the  frequent 
occurrence  of  what  are  called  cross-divisions,  and  in  the  want  of 
any  settled  principle  to  decide  which  of  the  alternatives  is  to  be 
preferred.  We  have  a  place  assigned  to  works,  say,  on  History, 
and  another  to  works  on  Philosophy:  where  are  we  to  place  a  book 
which  treats  of  the  Philosophy  of  History,  or  of  the  History  of 
Philosophy  ?  If  space  and  money  were  inexhaustible  we  should, 
of  course,  place  a  copy  in  each  division ;  and  similarly,  in  the 
printed  or  written  catalogue,  the  name  should  occur  twice  over. 
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But  having  regard  to  ordinary  conditions  of  convenience,  we 
are  forced  to  confine  our  entry  to  one  or  other  of  these  alterna- 
tives. Of  course  we  could  come  to  a  decision  on  this  point,  and 
if  scientific  interests  were  concerned  in  the  enquiry  we  should 
do  so,  but  for  the  immediate  purpose  in  hand  such  a  diflSculty 
is  &taL  Any  catalogue  which  requires,  of  the  average  people 
who  consult  it,  a  reference  to  first  principles  of  arrangement, 
necessarily  stands  condemned  as  impracticable. 

Such  a  case  as  that  just  discussed  seems  a  somewhat  inter- 
mediate one,  and  it  shows  two  distinctions  when  compared  with 
the  former.  For  one  thing,  instead  of  having  only  one  perfectly 
definite  aim,  namely  that  of  identifying  an  individual  or  group, 
we  have  a  somewhat  general  aim ;  that  of  facilitating  ordinary 
study.  This  is  plain  enough,  but  a  consequence  of  this  is  not 
quite  so  obvious.  It  results  that  the  character  and  importance 
of  all  the  intermediate  classes  between  the  highest  and  the 
lowest,  those  in  fact  which  constitute  the  main  bulk  of  the 
clarafication,  are  entirely  altered.  In  the  case  of  the  special 
classification  the  intermediate  classes  exist  only  as  a  means 
to  an  end ;  we  seldom  or  never  want  to  refer  to  them  for  their 
own  sakes,  but  only  as  a  help  to  the  identification  of  the 
ultimate  classes.  We  have  not  the  slightest  interest,  for 
instance,  in  the  names  which  begin  with  an  8,  taken  as  a 
whole:  we  just  rest  on  this  as  on  a  sort  of  landing  for  an 
instant,  on  our  way  towards  reaching  Smith  or  Scott  or  Sykes. 
Similarly  with  the  highly  artificial  intermediate  classes  in  the 
Analytical  Key :  "  trailing  plants  with  evergreen  leaves  "  is  one 
element  of  a  disjunctive  alternative  which  happens  to  make 
itself  useful  at  one  of  the  steps  in  the  course  of  deciding 
between  the  Periwinkle  and  other  plants,  but  as  a  class  for  any 
other  purpose  it  is  never  recognized.  But  directly  we  begin  to 
broaden  the  ultimate  aim  of  our  arrangement,  the  substantive 
importance  and  independence  of  the  intermediate  classes  begin 
to  make  themselves  felt.  Under  the  general  head  of  History 
there  will  be  a  department  of  Topographical  History,  and,  more 
narrowly  limited,  the  history  of  London.  And  each  of  these 
represents  a  group  which  has  some  value  in  itself  and  not 
merely  as  a  means  to  those  beyond  it.  Of  course  some  persons 
will  simply  turn  to  *  London  *  as  they  turn,  in  the  alphabetical 
list,  to  the  letter  i,  but  there  are  others  to  whom  that  group  as 
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a  whole  represents  the  range  of  their  study  and  interest.  This 
we  may  regard  as  being  one  of  the  most  important  formal 
characteristics  which  distinguish  the  general  from  the  special 
arrangements  or  classifications.  It  deserves  notice  that  linnaeiis 
himself  expressly  calls  attention  to  this  distinction, — on  his  own 
system  of  course, — between  the  genera  and  species  on  one  hand, 
and  the  orders  and  classes  on  the  other,  saying  that  whereas  the 
former  are  natural,  the  latter  are  artificial. 

IV.  Now  conceive  that  the  change  thus  indicated  is  carried 
out  to  the  utmost.  Or,  to  vary  the  mode  of  expression,  let  us 
state  the  problem  in  the  following  way.  A  special  classification, 
being  conditioned  by  this  or  that  object,  or  the  wants  of  this  or 
that  class  of  persons,  is  in  a  measure  a  personal  or  subjective 
one:  let  us  therefore  aim  at  a  truly  objective  classification, 
which  shall  hold  good  for  all  persons,  and  which  shall  therefore 
deserve  to  be  called  a  natural  one. 

There  are  two  very  different  ways  in  which  it  has  been 
attempted  to  carry  out  such  a  design  as  this;  one  of  these 
being  of  a  positive  or  matter  of  &ct  nature,  and  the  other 
rather  apt,  as  sometimes  understood,  to  introduce  speculative  or 
&nciful  considerations. 

(1)  The  first  of  these  schemes  sets  before  itself  the  design 
of  so  arranging  the  things  that  we  shall  be  enabled  to  make 
a  maximum  amount  qf  aggregate  assertion  with  a  minimum 
number  of  propositions.  Revert  to  the  Directory.  An  alpha- 
betical arrangement  gives  a  minimum  of  such  statement.  The 
people  whose  names  begin  with  8  (unless  we  appeal  to  the 
refinements  yielded  by  taking  averages,  and  consider  the  nation- 
ality indicated  by  names)  have  probably  nothing  whatever  in 
common  beyond  that  fact  itself.  The  arrangement  according  to 
streets  marks  an  improvement  in  this  respect;  for  many  common 
affirmations  and  denials  can  be  conveyed  on  this  basis.  All 
the  inhabitants  of  such  and  such  a  street  have  a  large  income ; 
those  of  another  have  a  south  aspect,  and  so  forth.  A  trade 
arrangement  secures  the  same  end  still  more  completely. 
When,  for  instance,  the  brewers  are  all  placed  together  we 
find  that  they  share  other  characteristics  besides  that  of 
making  beer,  and  that  the  direct  and  indirect  consequences 
of  their  common  employment  are  much  more  numerous  and 
far-reaching  than  are  those  of  living  in   the  same  locality. 
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They  will  probably  prosper  or  fiful  under  the  same  general 
circumstances:  they  will  regard  in  a  similar  way  any  pro- 
posed changes  in  the  malt-tax  or  the  licensing  laws :  and 
so  on. 

There  is  no  doubt  therefore  that  something  can  be  effected 
in  this  way;  that  is,  that  certain  plans  of  grouping  a  number 
of  objects  will  show  an  advantage  over  others  in  respect  of 
economy  of  assertion.  And  this  has  been  explicitly  claimed 
BJB  the  ground  and  test  of  scientific  classification.  There  can 
however,  I  think,  be  no  question  that  such  a  claim  greatly 
overrates  the  value  of  this  principle.  That  we  may,  with  more 
or  less  completeness,  judge  the  value  of  a  classification  on  these 
considerations,  seems  true;  but  as  soon  ^  we  make  this  the 
explicit  aim  to  be  set  before  us,  a  number  of  difficulties  present 
themselves.  When  we  attempt  anything  beyond  the  rudest 
estimate  of  the  number  of  attributes  contained  in  an  object, 
or  the  consequent  number  predicable  of  a  class,  we  meet  with 
the  difficulty  already  mentioned  in  former  chapters,  namely, 
that  attributes  are  not  things  which  can  be  counted  like  apples 
on  a  tree.  They  are  rather  our  ways  of  viewing  and  discussing 
things,  and  the  extent  to  which  they  admit  of  subdivision  and 
enumeration  is  largely  optional.  When,  to  meet  this  difficulty, 
it  is  said  that  we  must  lay  the  stress  upon  the  important 
attributes,  we  only  raise  fi:'esh  questions;  for  the  importance 
of  anything  is  a  relative  term  indicating  the  extent  to  which 
it  subserves  some  object  which  we  have  in  view.  And  if  it 
is  attempted  to  determine  the  importance  objectively,  by  esti- 
mating the  number  of  dependent  attributes  which  are  implied, 
we  not  only  encounter  the  difficulty  just  mentioned,  but  we 
also  find  sometimes  (as  in  mathematics)  that  this  would  not 
afford  a  clue,  inasmuch  as  many  attributes  may  be  mutually 
deducible  firom  each  other. 

(2)  Numerical  considerations  of  the  above  kind  have  how- 
ever never  been  really  operative,  beyond  giving  ground  for  a 
slight  preference  of  one  scheme  over  another.  What  those  who 
have  spoken  in  favour  of  a  "  Natural "  System  of  Classification 
have  presumably  had  in  view  was  rather  what  they  would  have 
called  by  the  somewhat  vague  term  "  natural  affinities  ".  They 
considered  themselves  to  be  in  some  way  following  Nature  in 
their  scheme  of  arrangement,  and  to  be  making  their  dispo- 
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sitions  in  such  a  way  that  the  things  which  should  stand 
nearest  each  other  in  their  scheme  should  be  those  which  were 
actually  most  closely  related. 

These  expressions,  and  others  of  the  same  kind,  are  obviously 
rather  vague,  and  have  a  tendency  to  be  little  more  than 
allegorical.  The  speculations  of  the  last  fifty  years  however 
have  thrown  a  good  deal  of  light  upon  the  sense  in  which  they 
may  be  now  interpreted.  It  will  therefore  be  advisable  to 
divide  our  discussion  by  considering  first  what  some  of  the 
older  writers  who  used  these  expressions  may  be  supposed  to 
have  understood  by  them,  and  secondly  what  we  may  now  set 
before  us  when  we  aim  at  a  Natural  System  of  Classification. 

The  so-called  Nt^tural  Classification  was  first  worked  out 
practically  by  some  of  the  French  systematic  botanists.  The 
system  of  Linnseus,  in  contrast  with  which  the  expression  was 
used,  was  an  intermediate  one,  and  was  avowedly  offered  as  a 
temporary  one  by  that  great  naturalist.  To  regard  it  as  *  arti- 
ficial '  in  the  sense  in  which  we  have  seen  that  an  alphabetical 
arrangement  is  so,  would  of  course  be  absurd.  His  system  may 
rather  be  compared  with  one  of  the  tyipe  of  the  Analytical  Key 
of  Bentham  and  others,  being  somewhat  between  this  and  the 
scheme  of  De  CandoUe  and  Jussieu.  It  did  not,  like  the 
former,  aim  at  nothing  else  than  subserving  the  process  of 
identification ;  but  that  it  does  actually  subserve  this  purpose 
has  always  been  felt  to  be  its  strong  recommendation,  and  it 
is  sometimes  conveniently  employed  for  this  purpose  even  in 
treatises  founded  on  the  more  Natural  System. 

(i)  We  may  take  Mill  as  the  tjrpical  logical  exponent  of 
the  Natural  System  under  its  former  interpretation.  He  rests 
the  scheme  mainly  on  the  doctrine  of  Natural  Kinds,  in  other 
words  on  the  assumption  of  the  fixity  and  sharpness  of  separa- 
tion of  the  various  species  found  in  nature.  To  illustrate  the 
scheme  take  the  science  of  Botany,  and  compare  the  results 
with  those  yielded  by  such  a  special  arrangement  as,  say,  the 
Analytical  Key  already  noticed.  In  each  case  we  start  of 
course  with  the  same  primary  class  or  natural  group,  namely 
that  of  plants  in  general;  and  we  also  reach  our  ultimate 
destination  in  the  same  final  classes,  viz.  the  various  commonly 
recognized  species.  The  intermediate  partitions  are  those  in 
which  the  difference  is  displayed.     In  the  special  arrangement. 
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as  we  saw,  there  was  often  only  a  single  distinguishing  attribute 
selected  at  each  step  in  order  to  part  the  alternatives:  our 
work  in  fi»ct  was  best  and  most  neatly  done  when  we  could 
thus  trust  to  one  alone.  But  of  course  when  we  ask,  not,  what 
is  required  for  this  or  that  purpose  by  us,  but  what  exists 
in  the  fetcts  irrespective  of  our  wants,  then  we  may  find  that  in 
certain  cases  by  choosing  one  attribute  we  have  secured  a 
number  of  others  as  well.  If,  that  is,  we  had  made  the  dis- 
tinction turn  upon  colour,  we  should  probably  find  that  there 
was  nothing  else  thrown  in  along  with  this ;  but  if  we  made  it 
turn  upon  the  much  less  obvious  and  simple  characteristic  of 
the  structure  of  the  seed,  we  should  find  that  a  quantity  of 
other  attributes  were  simultaneously  secured. 

Now  where  the  phenomena  present  this  latter  characteristic 
it  is  obvious  that  we  are  provided  at  once  with  a  series,  so  to 
say,  of  natural  breaks  of  continuity  in  the  arrangement  of  the 
things :  we  have,  presented  to  us,  a  series  of  classes  made  by 
nature  instead  of  having  to  construct  them  for  ourselves. 
According  to  Mill's  well-known  analogy,  what  we  find  to  be  the 
boundary  in  such  cases  as  these  is  not  so  much  a  shallow  trench 
which  we  can  dig  for  ourselves  but  an  apparently  bottomless 
crevasse  which  has  been  placed  where  we  find  it  by  nature.  It 
is  in  fact  maintained  that  these  natural  classes  are  marked  off 
from  each  other  by  an  unknown  multitude  of  distinguishing 
characteristics.  Of  course  the  recognition  of  such  a  state  of 
things  as  this  puts  its  stamp  upon  our  whole  arrangement.  If 
there  really  are  these  natural  breaks  in  the  continuity  of 
organic  forms  it  would  be  as  absurd  not  to  base  our  classifica- 
tions upon  them  as  it  would  be  to  try  to  carry  out  geographical 
and  political  distinctions  whilst  ignoring  the  existence  of  rivers 
and  seas  and  mountain  chains. 

When  we  come  to  make  use  of  this  scheme  in  practice,  we 
find  that  it  involves  a  slight  modification  of  the  old  scholastic 
doctrine  of  Genus  and  Species,  the  familiar  names  being  re- 
tained but  a  somewhat  different  interpretation  being  placed 
upon  them.  We  saw  that  the  traditional  mode  of  Definition 
was  that  by  genus  and  difference;  that  is,  that  we  took  for 
granted  the  connotation  of  the  next  highest  genus,  and  then 
added  on  the  surplus  connotation  or  *  differentia '  of  the  species. 
The  so-called  Binary  Nomenclature  of  the  botanists  is  nothing 
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but  a  slight  modification  of  this.  Ask  what  is  the  name  of  any 
plant  and  the  botanist  or  gardener  will  give  you  a  double  name, 
the  first  part  of  this  being  the  genus  and  the  latter  the  specific 
distinction.  He  will  say  that  the  plant  is  Anemone  Pulsatilla 
or  Bellis  perennis. 

The  distinction  between  the  modem  scientific  plan  and  the 
old  scholastic  doctrine  mainly  consists  in  the  following  points. 
For  one  thing  the  terms  genus  and  species  were  always  to  some 
extent  merely  relative  terms;  the  same  class  might  under 
varying  circumstances  become  either  one  or  the  other;  and 
modem  logicians  recognized  still  more  completely  the  essentaally 
relative  character  of  these  terms.  On  the  other  hand  the 
systematic  naturalist  has  gone  in  the  opposite  direction,  and 
has  tied  down  the  signification  of  these  two  terms  in  a  very 
strict  way.  With  him  they  both  always  mark  certain  stages  in 
the  complete  hierarchy  of  the  classes.  The  lowest  *  natural 
kind  *  discoverable  is  considered  a  species,  the  next  one  above 
this,  which  includes  it,  is  called  a  gentis.  To  mark  the  higher 
successive  divisions  new  technical  names  are  introduced ;  thus 
above  the  genus  comes  the  '  natural  order '.  The  total  number 
of  stages  in  this  hierarchy  is  comparatively  very  small.  Another 
minor  point  of  departure  fi'om  the  old  conception  is  to  be 
found  in  the  trivial  or  insignificant  character  of  the  specific 
distinction.  In  the  common  Logic  the  *  difference '  is  alwajrs  a 
significant  name  like  that  of  the  genus ;  in  Systematic  Botany 
it  is  generally  expressly  stated  that  this  has  no  significance, 
that  whatever  may  be  its  apparent  meaning  or  its  actual 
et3rmology  we  are  to  regard  it  as  a  mere  unmeaning  label. 
Thus  *  perennis '  as  an  adjunct  does  not  mean  that  the  daisy  in 
question  lives  for  several  years,  nor  has  Pulsatilla  the  interpre- 
tation which  the  name  may  once  have  implied. 

When  we  compare  this  conception  of  a  Natural  Classi- 
fication, as  being  one  which  is  founded  on  the  recognition  of 
natural  kinds,  with  that  last  considered,  which  so  made  its 
divisions  as  to  secure  the  concurrence  of  a  maximum  number 
of  common  attributes,  we  do  not  find  them  necessarily  to 
concur.  The  botanist,  or  other  student  of  any  branch  of  science, 
wants  of  course  to  have  some  test  of  a  natural  kind.  Fully 
admitting  that  each  kind  corresponds  to  a  *  break '  of  an  im- 
portant character,  yet  we  want  some  means  of  knowing  where 
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these  occur.  The  commonly  accepted  test  is  the  fisdty^  of  the 
distinctions.  Doubtless  these  natural  kinds  would  never  have 
come  to  be  recognized  at  all  unless  the  differences  involved  had 
been  many  and  striking  in  most  cases,  but  when  they  have 
once  come  to  be  recognized  their  existence  is  decided  by 
another  characteristic, — this  of  fixity, — which  will  in  certain 
instances  be  by  no  means  coincident  in  result.  Searching  then 
for  some  simple  practical  test  the  systematic  botanist  has 
decided  that  when  any  class  of  things  *  breeds  true ',  that  is, 
when  it  is  distinguished  from  adjacent  or  resembling  classes  by 
constant  characteristics,  its  specific  character  shall  be  admitted 
however  small  the  distinction  may  be.  It  is  hardly  possible  to 
mention  any  distinction,  however  apparently  trivial,  which,  if  it 
could  be  shown  to  be  constantly  characteristic  of  a  class  for 
generation  after  generation,  would  not  be  recognized  by  most 
systematists  as  giving  ground  for  the  establishment  of  a 
separate  specie^s.  And  on  the  other  hand,  however  wide  may 
be  the  differences  between  one  individual  and  another,  and 
however  locally  persistent  and  distinct  they  may  seem,  yet  if 
we  can  continue  to  interpose  a  succession  of  individuals  between 
the  extreme  members  they  would  all  alike  be  considered  to 
belong  to  one  species.  Thus  Bentham,  following  Linnaeus, 
regards  the  primrose,  cowslip,  and  oxlip,  as  mere  varieties  of 
a  single  species;  but  he  retains  separate,  as  genuine  species, 
several  which  to  the  eye  of  an  untrained  person  would  seem 
almost  indistinguishable  firom  each  other. 

Some  of  the  exponents  of  these  natural  schemes  of  classifi- 
cation have  been  in  the  habit  of  using  language  to  describe 
them  which  bordered  on  the  mystical,  or  which  would  at  any 
rate  have  been  very  difficult  of  justification  in  a  literal  sense. 
Sometimes  they  have  spoken  as  if  they  considered  that  such  a 
scheme  was  one  which  more  nearly  followed  the  designs  of  the 
Creator  than  was  the  case  with  the  artificial  schemes.  Some- 
times they  have  confined  themselves  to  the  more  rational 
position  that  on  such  a  system  those  things  were  placed  in  close 

^  The  Acooant  often  given,  that  '  spedes '  are  those  classes  all  of  whose 
members  either  are,  or  might  be,  descended  from  a  common  pair,  is  of  course 
no  te$t  in  any  donbtftil  case ;  snch  descent  is  rather  a  matter  of  inference  than 
of  observation.  It  is  worth  noting  that  this  aocoant  of  '  species '  corresponds 
with  the  etymology  of  the  term  genu$, 

V.  22 
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proximity  which  were  actually  '  related  to ',  or  '  in  affinity  with  * 
each  other.  But  if  pressed  to  say  what  was  meant  by  rela- 
tionship and  affinity  they  would  have  found  the  answer  difficult ; 
for,  on  the  doctrines  of  those  who  hold  the  fixity  and  inde- 
pendent creation  of  species,  affinity  clearly  does  not  mean  the 
same  thing  as  when  we  apply  it  to  human  relationship,  say  to 
cousins  or  to  any  other  near  or  remote  relations  in  the  common 
sense  of  that  term. 

(ii)  It  need  hardly  however  be  pointed  out  that  a  vast 
change  has  been  wrought  in  our  whole  way  of  regarding  these 
matters  by  the  growth  of  the  Theory  of  Evolution.  Relationship 
or  affinity  is  now  understood  to  mean  exactly  the  same  thing  in 
the  case  of  species,  as  it  does  in  the  case  of  individuals.  For- 
merly it  was  applied  to  the  latter  in  its  simple  or  primary 
sense,  but  to  the  former  in  a  metaphorical  sense.  There  was 
very  commonly  incorporated  into  the  definition  of  a  species 
the  statement  that  it  was  composed  of  those  individuals  which 
were,  or  might  be  supposed  to  have  been,  descended  firom  some 
single  pair  of  ancestors, — the  latter  clause  being  presumably 
introduced  so  as  to  admit  of  a  first  creation  of  a  plurality  of 
specimens  of  a  species.  But  the  very  same  people  who  gave  this 
account  of  relationship  within  the  species,  denied  that  one 
species  had  any  such  links  of  common  parentage  with  others^. 

As  soon  as  Zoologists  came  to  be  inspired  with  the  Theory 
of  Evolution  their  conceptions  of  the  nature  and  functions  of 
classification  naturally  underwent  some  alteration,  and  it  be- 
comes important  to  enquire  to  what  extent  this  influence 
prevailed.  Broadly  speaking  it  seems  to  me  that  as  regards 
the  details  of  actual  classification  very  little  change  has  been  in- 
troduced: that  is,  there  has  been  very  little  breaking  up  of 
formerly  established  classes,  or  aggregation  of  such  as  were 
distinct.  Where  the  consequences  of  the  new  Theory  have 
displayed  themselves  has  rather  been  in  such  directions  as  the 
following. 

For  one  thing,  there  is  an  enormous  increase  in  historic 
interest,  and  in  what  may  be  described  as  the  opportunity 
of  ancestral  investigation.  There  is  the  introduction,  so  to  say, 
of  a  third  dimension  into  our  subject.     Existing  classes  could  be 

1  **  Species  tot  sunt  qaot  diversas  formas  ab  initio  prodnxit  Infinitum  Ens  *' 
(LinnaBUS,  Oenera  PlarUarum). 
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symbolized,  and  their  affinities  indicated,  on  a  superficial 
diagram;  but  if  we  are  to  take  account  of  the  past,  and 
to  represent  the  connection  of  the  individuals  and  classes  which 
are  now  extinct  with  all  those  which  can  be  proved  to  have 
arisen  as  modifications  of  them,  we  should  need  a  solid  figure  as 
a  suitable  representation^.  There  is  not  merely  an  addition  to 
the  range  of  classification,  therefore,  introduced  by  the  in- 
clusion of  the  past,  as  if  some  new  country  had  been  discovered, 
but  what  is  thus  added  firom  the  past  has  many  and  in- 
timate links  of  connection  with  the  present.  It  may  contain 
the  key  to  unlock  many  existent  mysteries.  We  should  indeed 
require  a  whole  volume  if  we  proposed  to  discuss  the  ways  in 
which  historic  explanation  has  cast  a  light  on  many  difficult 
problems  of  the  present. 

The  conversion  of  metaphor  into  &ct  is,  of  course,  little  more 
than  one  aspect  of  the  historic  explanation.  *  Affinity '  now 
means  exactly  the  same  sort  of  thing  when  applied  to  species 
as  it  does  when  applied  to  ordinary  human  relationship.  The 
ideal  classification  therefore  of  any  extensive  group  of  objects 
would  be  on  the  model  of  a  Genealogical  Tree. 

Again;  one  of  the  most  important  changes,  in  the  way  of 
details,  introduced  by  the  new  conception  is  to  be  found  in  the 
interpretation  which  we  are  thereby  enabled  to  place  upon  the 
'  importance '  of  characteristic  attributes.  Attention  has  been 
already  directed  to  the  difficulty  commonly  experienced  under 

^  Professor  Flower  {Introduction  to  the  Otteology  of  the  Mammalia)  gives  a 
diagram  to  illustrate  the  general  matual  relation  of  a  number  of  different  species, 
supposed  to  be  at  present  distinct  from  each  other,  but  to  be  connected  by  afiSni- 
ties  more  or  less  close.  The  diagram  rather  resembles  a  map  of  a  number  of 
lakes  of  various  sizes  and  shapes,  and  lying  in  different  degrees  of  proximity  to 
each  other.  This  represents,  of  course,  the  now  existent  state  of  things,  where 
we  find  discrete  species  separated  by  wider  and  narrower  gaps.  He  then  adds 
that  *'  if  all  known  extinct  forms  were  inserted  many  of  the  intervals  between 
the  border  lines  of  the  groups  would  be  filled  up".  One  would  have  thought  that 
the  most  appropriate  iUustration  of  the  introduction  of  the  additional,  or 
time  element,  would  have  been  afforded  by  regarding  each  of  these  separate 
lake-outlines  as  being  the  base  of  a  sort  of  cone  standing  on  the  diagram.  As 
we  traced  these  cones  upwards  from  the  surface  we  should  find  the  adjacent 
ones  continually  merging  into  each  other,  so  that  successive  horizontal  sections 
displayed  fewer  and  fewer  species.  Each  such  succession  would  then  represent 
the  mutual  relation  of  the  species  at  some  prescribed  epoch.  If  we  supposed 
that  all  life  originated  from  one  primordial  form  we  should  have  to  make  all 
these  cones  spring  ultimately  from  one  common  vertex. 

22—2 
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this  head,  and  to  the  attempts  which  have  been  made  to  solve 
it  by  considering  fruitftdnesSj  in  the  sense  of  possessing  many 
derivative  attributes,  as  a  test  of  importance.  Here  the  Theory 
of  Evolution  comes  to  our  help  with  a  more  distinct  and  definite 
explanation.  One  element  of  importance,  at  any  rate,  in  any 
attribute,  is  to  be  found  in  such  characteristics  as  tell  of  descent. 
This  leads  to  results  widely  diflFerent  from  the  popular  im- 
pression of  importance:  in  fieict  in  many  cases  the  popular 
impression  would  be  nearly  reversed.  For  instance  the  some- 
what paradoxical  consequence  follows  that  characteristics  which 
are  of  vital  importance  to  the  welfare  of  the  individual  are,  in 
certain  respects,  just  those  which  are  of  least  significance  to 
the  student.  That  is,  if  the  race  is  able  to  perpetuate  itself 
under  seriously  altered  conditions,  it  must  adapt  its  own  or- 
ganization (whatever  precise  theory.  Darwinian  or  otherwise,  be 
adopted  as  to  the  agency  of  such  adaptation)  in  accordance 
with  the  altered  circumstances.  Consequently,  attributes  which 
are  important  for  the  health  and  vitality  of  the  individual  do  not 
so  much  indicate  the  line  of  ancestral  descent,  as  the  average 
conditions  of  past  life  in  comparatively  recent  times ;  whereas^ 
on  the  other  hand,  qualities  which  are  extremely  insignificant,, 
so  far  as  the  health  and  safety  of  the  organism  are  concerned,, 
may  be  perpetuated  unaltered  for  many  successive  generations. 
Doubtless  it  is  maintained  by  most  evolutionists  that  these 
insignificant  qualities  will  tend  at  length  to  disappear,  but  they 
also  admit  that  enormous  periods  of  time  may  be  demanded 
before  the  disappearance  is  completely  effected.  Take  but  one 
simple  instance.  The  systematists  of  fifby  years  ago  had  already 
recognized  that  habit  in  a  plant  was  but  a  poor  guide :  that  the 
practice  of  climbing  and  twining,  and  all  the  attributes  involved 
in  this,  were  not  to  be  taken  much  account  of  in  the  determina- 
tion of  species.  How  insignificant  this  characteristic  is,  and  the 
reason  of  this,  can  however  only  be  fiilly  appreciated  by  those 
who  bear  in  mind  that  striking  as  the  attribute  appears  to  the 
senses,  and  many  as  are  the  consequences  which  it  entails,  it  is 
nevertheless  one  which  is  largely  dependent  upon  external 
conditions.  So  far  from  its  being  a  fixed  and  distinctive 
attribute  of  large  classes  of  plants,  it  is  found  that  a  very 
large  number  of  natural  orders  can  produce  a  climbing  plant : 
even  ferns  can  climb  almost  as  successfully  as  an  ivy  when  they^ 
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find  that  they  really  have  to  do  it  in  order  to  survive  in  the 
struggle  for  life. 

In  the  foregoing  sections  it  is  not  intended  to  imply  that 
the  modem  zoologist  consciously  and  avowedly  makes  his  scheme 
of  classification  a  genealogical  one.  There  have  been,  I  believe, 
but  few  attempts  of  this  kind.  But  that  considerations  based 
on  this  conception  have  had  much  influence  in  directing  the 
efforts  of  the  systematizers  and  inspiring  them  with  their  zeal 
seems  indisputable.  They  would  hardly  have  so  lavished  their 
labour  had  they  not  felt  that  they  were  engaged,  if  not 
in  detecting  the  Designs  of  Nature  at  least  in  tracing  out  her 
processes. 

V.  So  much  as  to  Classification  within  the  domain  of  the 
Natural  Sciences.  Except  in  that  department  it  would  not  be 
easy  to  find  any  elaborate  attempt  at  classification,  but  such  as 
there  are  seem  to  show  a  great  contrast  in  respect  of  seriousness 
of  purpose  in  comparison  with  the  former.  Their  authors  do  not 
agree,  and  do  not  expect  to  agree,  with  each  other.  What  they 
give  is  nothing  more  than  either  a  Schedule  of  their  own  mode 
of  treating  their  subject,  or  some  kind  of  Index  or  Analytical 
Key,  of  the  kind  previously  discussed.  The  mere  motive, 
in  fact,  of  endeavouring  so  to  arrange  the  objects  that  a 
maximum  amount  of  general  statements  may  be  mode  about 
them,  without  any  reference  to  something  resembling  a  Plan  of 
Nature  in  the  background,  does  not  seem  sufficient  to  induce 
men  to  take  very  much  trouble  in  striving  after  a  perfect 
arrangement. 

Amongst  the  very  few  schemes  of  this  sort,  to  be  found  in 
other  branches  of  enquiry,  which  in  any  way  resemble  the 
classifications  of  the  Natural  Sciences  in  respect  of  the  number 
and  variety  of  the  objects  included,  is  one  of  Heraldry^.  It  will 
be  instructive  to  spend  a  few  moments  in  considering  this 
by  way  of  contrast.  In  Pap  worth's  Ordinary  of  British  Armory 
will  be  found  an  attempt  to  arrange  some  50,000  different 
coats  of  arms, — a  number  much  surpassing  that  with  which, 
say,  the  systematic  botanist  of  any  single  country  in  Europe 
has  to  deal.    Here,  if  anywhere,  would  be  the  field  for  a  classifier 

1  We  shall  hare  hereafter  (v.  Chap,  xzin.)  to  take  notice  of  one  completer 
stiU  in  its  scope,  yiz.  the  classiiicatious  of  aU  nameable  things  whatever,  as 
attempted  by  Wiikins  and  other  compilers  of  Universal  Langnages. 
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80  to  group  the  objects  as  to  secure  that  each  class  shall  con- 
tain the  maximum  number  of  distinct  characters ;  for  the  num- 
bers are  large  enough  to  give  much  scope  to  the  superiority  of 
one  arrangement  over  another,  and  the  interest  of  those  who 
do  study  the  subject  is  quite  keen  enough  to  make  them 
desire  to  extract  most  of  what  is  to  be  found  there.  But  a 
referenpe  to  such  a  work  shows  at  once  that  there  is,  so  to  say, 
no  heart  in  the  task.  The  diflFerence  between  attempting 
to  arrange  a  multitude  of  these  purely  artificial  creations,  and 
dealing  in  the  same  way  with  the  groups  of  things  furnished  by 
nature,  is  like  the  diflFerence  between  trying  experiments  where 
human  actions  of  the  deliberate  kind  are  involved  and  those  in 
which  we  deal  with  the  only  partially  explored  possibilities  of 
Nature.  In  a  formal  sense  we  are  as  much  '  trying  an  experi- 
ment '  when  a  letter  is  put  into  the  Post  OflBce  at  Paris  directed 
simply  'Richmond',  in  order  to  see  whether  it  goes  to  the 
United  States,  to  Yorkshire,  or  to  Surrey^,  as  when  we  subject 
an  insect  or  a  plant  to  insuflScient  or  unusual  nutriment  in 
order  to  see  how  it  meets  the  occasion.  But  no  one  cares  to 
carry  out  a  course  of  such  experiments  as  the  former,  because 
he  feels  sure  that  there  are  no  otherwise  undiscoverable  mines  of 
information  and  no  new  generalizations  awaiting  his  investiga- 
tion. So  with  classification.  However  we  may  define  our 
purpose,  we  feel  that  the  mere  arrangement  adopted,  and  any 
simplification  which  results  from  this,  are  of  secondary  import- 
ance. The  ulterior  purposes  of  the  arrangement, — the  aid  and 
stimulus  to  fi-esh  study, — far  outweigh  the  immediate  purposes, 
such  as  the  control  and  employment  of  what  has  been  already 
discovered. 

As  regards  the  Classification  of  Arms,  in  the  case  in  question, 
there  is  not  the  slightest  attempt  to  assign  genera,  species,  or 
any  of  the  other  fsimiliar  groups  of  the  natural  sciences.  Or 
rather  there  is  no  attempt  to  treat  them  as  such,  by  that  careful 
grouping  according  to  aflSnity  and  that  display  of  hierarchic 
order  which  are  found  so  appropriate  in  the  field  of  Nature. 
The  arrangement  adopted  is  as  follows.  The  so-called  principal 
blazon, — the  chevron,  fess,  bend,  or  whatever  it  may  be, — cor- 
responds to  the  distinction  of  the  Natural  Order.     We  take 

^  Having  onoe  unintentionally  tried  this  experiment  I  foand  that  this  was 
the  order  of  precedence  adopted. 
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note  of  this,  and  turn  at  once  to  the  first  appropriate  sub- 
division, just  as  the  working  botanist  turns  to  the  Cruciferae  or 
Eanunculaceae  as  his  first  hunting  ground.  But, — and  here 
is  seen  the  mark  of  artificiality, — all  these  main  classes  are 
arranged  in  merely  alphabetical  sequence.  Having  selected 
our  'order*,  the  process  of  selecting  the  *  genus'  comes  next: 
this  is  decided  by  the  colour  of  the  field,  azure,  or,  argent^  &c. : — 
but  again  these  characteristics  are  arranged  alphabetically. 
The  whole  scheme  of  course  is  of  the  artificial  or  special 
character :  it  is  compiled  simply  for  the  sake  of  enabling  any  one, 
who  has  a  coat  of  arms  before  him,  to  determine  the  family  name 
of  the  bearer  of  it.  No  one  who  consults  such  a  scheme  expects 
that  it  will  open  a  way  to  new  discoveries  or  generalizations  of 
value.  It  does  not  lead  us  on  to  that  study  for  general  purposes 
which  is  the  essential  characteristic  of  the  Natural  System  of 
Classification. 


CHAPTER  XIV. 

INDUCTION, 

Before  proceeding  to  discuss  the  general  or  special  rules  of 
Induction,  we  must  come  to  some  understanding  as  to  the  exac^ 
sense  in  which  the  term  itself  is  to  be  used.  This  is  important, 
for  here  as  elsewhere  the  growth  of  speculation  and  the  indis- 
position to  be  bound  by  traditional  modes  of  procedure  have 
recently  introduced  an  extreme  diversity  of  usage  in  the  actual 
terms  employed,  quite  apart  from  divergence  of  scientific 
principles  in  their  application. 

As  regards  the  old, — by  which  is  meant  the  traditional  scho- 
lastic,— account  of  the  process,  there  is  but  very  little  difference 
of  opinion.  It  has  always  been  held  that  Induction  was  essen- 
tially a  process  of  generalization  from  particulars,  and  nothing 
more  than  this ;  and  that  it  was  divisible  into  two  kinds,  ac- 
cording as  the  observed  particulars  did  or  did  not  exhaust  the 
generalization.  The  former  of  these  was  termed  perfect,  the 
latter  imperfect  Induction.  Thus  Zabarella^  says  that  *  there 
is  no  one  who  does  not  know  that  Induction  is  a  logical  instru- 
ment by  which  from  particular  notions  a  less  known  universal 
is  demonstrated ;  and  that  this  is  of  two  kinds,  perfect,  which 
concludes  necessarily  because  it  embraces  all  the  particulars,  and 
imperfect  which  does  not  conclude  necessarily  because  it  does 
not  embrace  all  the  particulars'.  And  the  same  statement, 
in  much  the  same  words,  will  be  found  in  the  great  majority  of 
the  text  books  in  use  down  almost  to  the  present  day. 

But  side  by  side  with  this  general  assent  on  the  part  of  the 
systematic  writers  there  has  been  for  a  long  time  a  broadening 
current  of  dissatisfaction  on  the  part  of  the  physicists  and  those 

1  De  Doctrinm  Ordine  Apologia,  1594.  Where  the  qaestion  is  one  as  to  the 
usage  of  terms,  the  statement  of  authors  of  great  learning  and  wide  repnte  is  of 
course  more  valuable  than  that  of  writers  of  more  originality  of  view. 
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who  have  been  mainly  influenced  by  the  physicists.  This  has 
mostly  taken  the  form  of  an  ill-concealed  or  openly  avowed 
contempt  of  the  logical  treatment  of  Induction,  and  a  dispo- 
sition to  avoid  the  very  name  of  Logic  when  dealing  with  this 
subject.  Occasionally  this  feeling  has  shown  itself  in  the  form 
of  a  suggestion  that  what  we  want  is  some  new  Logic  in  the 
place  of  the  old  one.  Li  recent  times  the  plan  has  been  adopted, 
by  some  of  the  more  original  and  systematic  writers  on  scientific 
evidence,  of  retaining  the  old  terms  and  even  the  general  title 
of  Logic,  including  with  this  most  of  the  mechanism  of  the 
Syllogism,  but  redefining  some  of  the  terms  in  accordance  with 
what  they  regard  as  sounder  scientific  principles.  The  outcome 
of  this,  in  the  case  of  so  comprehensive  a  term  as  Induction, 
has  been  such  a  variety  of  treatment  and  view  that  the  accounts 
which  various  writers  have  given  of  the  process  seem  at  first 
sight  to  have  really  hardly  anything  in  common. 

Under  these  circumstances  our  best  course  will  be  to  ex- 
amine from  the  beginning  what  is  the  actual  course  through 
which  the  mind  has  to  pass  in  performing  the  inductive  act. 
And,  in  saying  this,  we  must  insist  that  the  induction  shall  be 
an  original  one ;  for,  as  we  shall  soon  see,  it  is  in  the  earlier 
stages,  such  as  are  apt  to  drop  out  of  sight  in  very  familiar 
examples,  that  some  of  the  principal  sources  of  divergence  of 
opinion  commonly  take  their  rise.  We  can  thus  hope  to 
come  to  a  figdrly  close  agreement  as  to  the  nature  of  this  com- 
plete process,  the  differences  mainly  applying  to  the  question, 
not,  whether  certain  stages  exist,  but  rather  whether  they 
should  be  included  in  our  definition  of  Induction. 

I.  Start  then  with  the  common  statement  of  the  process,  and 
see  in  what  directions  we  require  to  extend  it  in  order  to  make 
it  really  comprehensive  of  all  that  takes  place  when  a  genuine 
induction  is  performed.  The  following  slight  modification  of 
the  customary  symbolic  rendering  of  the  process  seems  a  per- 
fectly feir  one : — *  We  observe  a  quality  xin  A,B,C\  these  being 
individual  members  of  a  certain  class  0,  From  this  observation 
we  infer  that  the  same  quality  x  will  also  be  found  in  any 
other  member,  say  P,  of  the  class,  and  therefore  generally  in  all 
the  members  of  the  same  class '.  This,  of  course,  is  the  so-called 
Imperfect  Induction,  the  only  one  with  which  at  present  we  are 
supposed  to  be  concerned. 
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So  stated  the  inferential  step  seems  plain  enough.  Let  us 
now  look  a  little  closer  at  the  nature  of  this  process,  and  the 
difficulties  underljdng  it.  The  reader  who  has  accepted  the 
discussions  of  the  introductory  chapters  will  readily  perceive  in 
what  directions  the  bare  symbolic  statement  represented  above 
will  require  expansion  in  order  to  fit  it  in  with  the  actual  cir- 
cumstances of  life  and  of  progressive  thought.  For  instance, 
what  are  the  A,B,C,  which  enter  into  our  formula  ?  If  we  refer 
to  the  stock  instance  of  most  of  the  old  text  books ;  viz.  that 
of  Socrates,  and  his  mortality  as  inferred  fix)m  observation  and 
record  of  other  instances  of  mortality,  we  should  have,  no  doubt,  a 
case  included  in  the  formula ;  but  it  is  a  case  in  which  all  the 
difficulties  of  the  preliminary  stages  have  been  smoothed  away 
ages  before  any  logician  was  bom.  We  know  that,  generally 
speaking,  what  we  mark  out  by  the  letters  A,  B,  C,  are  more 
or  less  fictitious  entities.  That  is,  they  are  manifold  groups, 
held  together  in  a  mental  synthesis  with  the  cohesive  assistance 
of  names,  these  names  being  either  individual  terms  (in  case 
we  argued,  as  above,  from  such  and  such  known  persons  to 
Socrates  himself)  or  common  names  of  lower  generality  (as  if 
we  argued  that  inhabitants  of  this  and  that  country  having 
died,  Socrates  also  would  die).  In  any  case  the  mere  reference 
to  individuals  as  the  basis  or  starting  point  of  our  induction 
presupposes  that  something  has  already  been  done,  either  by 
ourselves  or  by  others,  in  order  to  recognize  and  constitute  these 
A,  B,  C,  as  individuals. 

Again  ;  exactly  the  same  presupposition  is  needed  in  order 
to  group  these  individuals  into  the  class  6  to  which  we  refer 
them.  Here  the  arbitrary  or  conventional  nature  of  the  unity 
thus  introduced  is  more  obvious.  When,  for  instance,  we  speak 
of  "  ttie  class"  0,  to  which  A,  By  (7,  belong,  it  needs  but  a  mo- 
ment's consideration  to  recognize  how  largely  we  have  here 
been  deciding  in  accordance  with  some  foregone  conclusion.  It 
has  been  already  pointed  out  when  we  were  speaking  of  classifi- 
cation, and  is  indeed  obvious  enough  in  itself,  that  there  are  an 
indefinite  number  of  classes  to  any  one  of  which  it  is  optional 
for  us  to  refer  an  assigned  individual ;  and  this  is  so  even  under 
the  condition  that  each  of  these  classes  shall  have  already  been  re- 
cognized as  such.  Assign  the  name  by  which  we  propose  to  call 
him  and  of  course  the  determination  is  ipso  facto  made,  because 
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the  class  is  assigned  by  the  name ;  but  clearly  we  have  no  right  to 
assume,  when  an  induction  is  originally  made,  that  the  name  is 
already  in  our  possession.  Let  the  individuals  A,B,C,he  placed 
before  us  and  Socrates  by  their  side;  it  does  not  necessarily 
follow  that  "  man  "  is  the  only  appropriate  connecting  bond  by 
which  all  these  objects  may  be  brought  under  one  common  class. 
Many  other  nets,  some  broader  and  some  narrower  than  this, 
might  be  suggested,  any  one  of  which  would  be  large  enough  to 
take  them  all  into  its  sweep,  and  so  to  bring  Socrates  under  the 
designation  of  being  mortal.  When  therefore  we  talk  of  the 
class  to  which  the  individuals  are  referred,  and  up  to  the  limits 
of  which  the  induction  is  to  be  supposed  to  extend,  all  that  can 
be  intended  is  to  point  out  the  most  natural,  appropriate,  or 
familiar  class  for  the  purpose. 

Finally  we  may  apply  somewhat  similiar  remarks  to  the 
case  of  the  attribute  x.  This  also  will  in  almost  every  case 
involve  a  synthesis  or  process  of  grouping,  as  to  the  nature  of 
which,  and  the  difficulty  of  canying  it  out,  we  shall  find  that 
all  the  diflFerence  in  the  world  may  exist,  according  as  we  sup- 
pose that  the  work  has  been  already  done  to  hand  for  us  or  that 
we  have  to  commence  it  de  novo  for  ourselves.  "Mortality"  was 
recognized  familiarly,  and  was  accordingly  named,  ages  before 
we  were  bom,  and  accordingly  any  one  of  us  can  easily  enough 
perceive  the  attribute,  and  distinguish  it  from  the  A,  B,  C.in 
which  it  is  considered  to  reside. 

Now  see  how  these  preliminary  difficulties  are  likely  to 
present  themselves  in  such  inductive  inferences  as  we  may  be 
called  on  actually  to  perform  for  ourselves,  or  to  pronounce 
upon  when  they  have  been  performed  by  others.  Without 
supposing  that  the  whole  process  indicated  above  is  ever  likely 
to  be  encountered  by  any  one  person,  or  within  a  reasonable 
amount  of  experience,  we  may  yet  find  that  the  track  we 
should  have  to  follow  if  we  got  oflF  the  beaten  paths,  was  one 
which  called  for  some  considerable  originative  power.  We 
might  fall  in  with  difficulties  at  any  one  of  the  following 
points. 

(1)  The  class  0,  to  which  A,  B,  C,  belong,  may  be  familiar 
to  us  already,  but  the  property  x  may  be  something  compara- 
tively new.  That  is,  these  individuals  may  be  thoroughly 
known    to   us   by  some    of   their  attributes,   and   may   have 
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acquired  a  common  name  based  upon  the  recognition  of  these 
attributes,  so  that  immediately  on  seeing  any  two  or  more 
of  these  objects  as  concrete  specimens,  we  may  spontaneously 
class  them  together  and  give  them  the  name  in  question.  But, 
on  the  other  hand,  the  attribute  x  employed  in  the  induction 
may  be  something  by  no  means  familiar  to  us,  but  may  in- 
volve considerable  originative  power  to  detect  and  recognize 
it.  The  simplest  of  attributes,  as  the  reader  knows,  may  demand 
the  exercise  of  synthetic  power  in  order  that  it  may  be  perceived 
amidst  varying  circumstances ;  and  when  we  are  dealing  with 
such  as  are  more  complex  and  involve  in  themselves  a  large 
jimount  of  inference,  the  task  becomes  more  complicated.  A  case 
in  point  of  this  sort  would  be  found  in  the  liability  to  disease 
amongst  the  workmen  in  any  particular  trade,  a  characteristic 
which  may  long  remain  undetected.  For  instance,  let  A,  B,  C, 
be  Sheffield  grinders :  in  themselves  a  familiar  and  well-marked 
class.  It  had  long  been  known  that  they  were  sickly  and  short- 
lived people,  but  the  person  who  first  clearly  recognized  the 
character  of  their  symptoms,  so  as  to  bring  the  disease,  as  logicians 
say,  under  one  concept,  had  no  easy  task  to  perform.  Here  the 
class  was  familiar,  the  attribute  was  something  new  and  hitherto 
unrecognized.  Similarly  with  lead-poisoning  as  a  prevalent 
complaint  amongst  house-painters.  Now  such  diseases  as  these 
are  just  the  sort  of  attributes,  remember,  which,  when  they  are 
popularly  recognized  and  have  acquired  names,  come  to  be 
marked  with  our  symbols.  We  say,  *  These  A,  B,  0,...  possess 
ir,  therefore,  presumably  all  the  members  of  the  class  will  also 
possess  X* : — an  easy  enough  thing  to  do  when  some  one  has 
already  gone  over  the  ground  before  us,  and  indicated  the  right 
path  to  take  by  setting  up  the  signpost  for  us  in  the  shape  of 
the  symbol  x,  or  some  equivalent  word. 

(2)  Another  case,  the  converse  to  that  just  discussed,  often 
presents  itself.  Here  the  attribute  x  may  be  already  tolerably 
familiar  to  us,  but  A,  B,  C, — the  individuals  in  which  it  has, 
for  the  purpose  of  our  present  induction,  to  be  recognized  as 
existent, — have  not  hitherto  been  commonly  classed  together. 
That  is,  we  may  know  A,  B,  C,bs  individuals,  in  many  different 
aspects,  and  by  many  different  names,  but  they  may  never  have 
been  picked  out  and  associated  together  as  common  possessors  of 
Xj  or  of  any  other  attribute,  so  as  to  have  thereby  acquired  the 
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position  of  a  conceived  and  named  unity.     It  is  as  if  we  knew 
well  enough  what  mortality  was,  and  had  even  seen  A,  B,C, 
die,  but  had  never  thought  of  'man'  as  a  whole;  in  which 
case  of  course  there  would  have  been  nothing  to  prompt  us 
just  to  generalize  the  mortality  over  this  exact  range.     We 
are  so  profoundly  influenced  by  names  that  the  reader  may 
have  some  difficulty  in  even  conceiving  such  a  state  of  things, 
but  plenty  of  appropriate  instances  might  readily  be  suggested. 
For  example,  an  un&miliar  disease  and  its  treatment  by  some 
known  drug  would  oflfer  a  fair  case  in  point.     Suppose  a  doctor 
who  had  never  heard  of  any  such  disease  as  ague:  who  was  ig- 
norant, that  is,  of  the  name,  and  had  never  had  occasion  to  group 
together  any  instances  of  the  malady  which  might  have  been 
brought  under  his  notice.     Suppose  now  that  a  certain  number 
of  cases  present  themselves,  and  that,  as  it  happens,  they  are 
all  treated  with  quinine  and  are  cured  by  it.     To  us  such  an 
example  seems  as  simple  as  that  of  the  mortality  of  man.     We 
just  say,  This  and  that  ague-patient  were  cured  by  quinine, 
therefore   presumably  any  other  specified  person  will  also  be 
so  cured,  and,  generally,  all  ague-patients.      But  to  our  sup- 
posed practitioner  who  was  without  the  clue  aflForded  by  the 
word  *  ague ',  things  stand  on  a  far  diflFerent  footing.      He  has 
to  select  a  number  of  what  we  call  symptoms,  every  single 
one  of  which  is  also  liable  to  present  itself  from  time  to  time 
in  some  other  diseases ;  and  this  group  he  has  to  keep  apart 
fix)m  other  symptoms,  every  single  one  of  which  is  liable  from 
time  to  time  to  intrude  itself  along  with  those  which  are  per- 
manently present   and  distinctive.     And  this  permanent  and 
distinctive  group  he  has  to  retain  together  in  his  mind  without, 
at  the  time,  possessing  the   guide  and   support  afforded   by 
a  name.     When   all   this   has  been   done,  but  not  before,  it 
is  easy  enough  for  him, — and,  for  that   matter,  easy  enough 
for  any  one  else, — to  go  on   and   say,  'Therefore   the  whole 
class  which  resemble  A,  B,  C,  in  these  particulars  will,  like 
them,  be  benefited  by  the  same  treatment  as  that  which  they 
found  to  be  beneficial '. 

(3)  Again,  there  is  another  case,  of  which  instances  may 
be  found  in  the  history  of  science,  which  is  peculiarly  in- 
structive as  reminding  us  of  the  sort  of  difficulties  with 
which    actual    discovery    is    beset,   although    our  symbolical 
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notation  of  the  process  ccoi  scarcely  be  induced  to  take  notice  of 
their  existence.     This  is  the  case  in  which  the  quality  x  is 
already  familiar   to   us,  as  is  also  the  class  d  to  which   the 
observed  instances  -4,  5,  (7,  belong;  but  in  which  this  class  is 
so  enormously  extensive,  and  in  some  respects  so   heteroge- 
neous, that  a  powerful  effort  is  needed  in  order  to  realize  that 
X  can  really  be  generalized  throughout  its  whole  extent.     One 
of  the  most  memorable  instances  of  this  kind  is  afforded  by 
Newton's  discovery  of  the  Law  of  Universal  Gravitation.     As 
we  state  this  Law  now  it  runs  easily  enough  in  the  grooves  of 
the  same  formula  as  the  mortality  of  Socrates.     'This  body 
(say  a  stone)  and  that  (say  a  piece  of  wood),  and  these  others, 
all  fall  to  the  earth  when  left  free ;  therefore  all  bodies  tend 
similarly  to   £Gtll   towards  the  earth,  including  amongst  them 
the  moon'.     Bui  to  put  the  case  in  this  way  is  to  look  at 
the  matter  from  the  point  of  view  of  those  who  merely  have 
to  repeat  it  in  after  times,  not  of  those  who  originated  it  at 
the  outset.     To  Newton  himself,  as  to  all  the  lesser  men  of 
his  day,  there  was  an  initial  obstacle  across  the  path  in  the 
shape   of   an  almost   insuperable    prejudice   to  be   overcome. 
Every   man  knew  well   enough   what  'weight'   was,   in    the 
sense  of  the  tendency  of  pieces  of  matter  near  the  earth's  sur- 
face to  fall  towards  it.     Nor  was  there  anything  strange  in  the 
conception  of  the  material  universe  as  a  whole,  inclusive  of  the 
heavenly  as  well  as  the  earthly  bodies.     That  is,  the  property  a?, 
in  our  inductive  formula,  and  the  whole  class  6,  of  which  A,  B,  C, 
were  observed  members,  were  both,  so  to  say,  in  evidence  as  ac- 
quired conceptions,  whether  or  not  they  possessed  familiar  popular 
names.     But  the  obstacle  which  centuries  of  pre-scientific  teach- 
ing had  raised  against  simply  extending  an  earthly  property  to 
heavenly  bodies  was  found  to  be  almost  insuperable.    It  required 
no  slight  effort  of  genius  and  imagination  on  the  part  of  him  who 
first  realized  that  the  moon  'falls'  towards  the  earth  in  precisely 
the  same  sense  and  according  to  precisely  the  same  law  as  any 
pebble  which  drops  to  the  ground. 

Or  take  a  recent  case  where  the  conflict  having  scarcely  yet 
quite  cleared  off  the  field  we  can  better  realize  the  energy 
required  in  the  assault.  We  allude  here  to  the  doctrine  of 
Evolution,  and  in  particular  to  its  application  to  the  Darwinian 
hypothesis.     The  time  may  come  when  the  diflSculty  will  seem 
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as  trifling  to  extend  the  generalization  of  mutability  from 
'varieties*  to  'species*  as  it  now  seems  to  us  to  extend  that 
of  gravity  from  '  earthly '  to  '  heavenly  *  bodies. 

n.  What  we  have  so  fer  considered  are  the  preliminary 
steps  which  have  had  to  be  taken  before  the  discoverer 
can  expect  to  make  his  generalization,  or  which  he  must 
take  practically  simultaneously  with  making  it.  Under  ordi- 
nary circumstances,  however,  there  is  another  and  equally  im- 
portant step  to  be  taken  after  that  generalization  has  been 
efiFected.  This  is  the  step  known  as  Verification  or  Proof. 
About  this  process  of  verification,  and  the  kind  and  degree  of 
assurance  which  it  is  capable  of  affording,  we  shall  have  more 
to  say  in  a  future  chapter.  It  will  demand  fiill  consideration 
because  the  conception  of  Verification  as  a  necessary  part 
of  a  complete  reasoning  process  is  peculiarly  characteristic  of 
Induction.  It  is  not  indeed  at  all  alien  to  Deduction, — take 
the  analogous  case  of  Arithmetic,  where  every  one  is  familiar 
enough  with  the  process  of  'proving'  his  sums, — but  it  is  almost 
systematically  ignored  in  that  branch  of  logical  reasoning.  At 
present  we  need  only  say  that  a  mere  generalization  from 
observed  instances,  however  carefully  these  instances  have  been 
selected  and  discriminated,  must  always  be  precarious;  and 
that  it  requires  to  be  supported  in  some  such  ways  as  the 
following. 

Sometimes,  as  in  the  case  of  Newton's  conjecture  that  the 
moon  is  subject  to  the  attraction  of  the  earth,  the  Verification 
will  assume  the  form  of  precise  numerical  determination.  When 
we  have  shown  that  the  observed  fall  of  the  moon  in  a  given 
space  of  time  is  exactly  what  the  inductive  generalization  fix)m 
the  fell  of  stones  and  other  small  objects  would  demand,  then 
we  have  *  proved '  the  induction.  But,  as  Newton  well  showed, 
by  laying  aside  his  investigations  for  a  number  of  years,  until  he 
had  all  the  requisite  facts  in  his  possession,  some  such  proof  was 
imperatively  required.  Sometimes  again  the  verification  will 
take  the  form  of  indirectly  showing  that  no  other  conclusion  is 
possible.  When  we  have  once  been  put  upon  the  track  of  con- 
jecturing that  X  is  found  throughout  the  whole  class  6,  we  may 
perhaps  be  able  to  show,  from  our  previous  knowledge,  that 
nothing  but  x  can  be  present  to  account  for  the  facts.  Often 
the  verification  is  of  an  empirical  or  practical  kind,  as  for  instance 
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in  the  case  of  most  medical  remedies.  We  may  leap  to  the 
tentative  conclusion  that  quinine  is  a  cure  for  ague  generally, 
but  nothing  short  of  a  long  course  of  experiment  can  give  us  as- 
surance that  it  is  so.  Or,  again,  instead  of  actually  proving  the 
fact  by  practical  performance,  we  may  be  able  to  show,  from  our 
knowledge  of  the  effect  of  the  agencies  involved,  that  such  an 
event  would  certainly  occur.  For  instance,  in  the  case  of  the 
painters'  colic  or  the  grinders'  lung  disease ;  after  we  have  made 
the  inductive  generalization  that  all  the  members  of  the  classes 
in  question  are  likely  to  suffer  in  the  same  way  as  the  observed 
members  did,  we  may  perhaps  verify  the  generalization  from  our 
knowledge  of  the  properties  of  lead,  or  of  iron  dust.  We  may 
be  able  to  show  that  a  continued  accumulation  of  such  materials 
in  the  lungs  or  other  organs  of  those  exposed  to  them  would  in- 
duce the  observed  symptoms.  In  one  or  other  of  such  modes  as 
these,  a  verification  of  our  induction  is  alwajrs  desirable  and  often 
necessary. 

Hence  we  may  lay  it  down  generally  that  a  complete  pro- 
cess of  inductive  discovery, — if  we  suppose  such  a  process  to 
commence  at  the  point  at  which  an  original  investigator  must 
be  assumed  to  have  started,  and  not  to  terminate  until  a 
sound  and  cautious  investigator  may  be  supposed  to  regard 
the  conclusion  as  proved, — must  contain  the  three  following 
steps : — 

(1)  Th ii  niiii  ■  ■tiiiii   if  ■■■ight^^P^ 

diMHMiidtti'MiMMHiii''^^"^hMiM"llR  property  t9 
and  possibly  also  ^  to  distinguish  the  class  over  which  this  pro- 
perty is  to  be  generalized.  In  really  original  inductions  this 
step  may  be  one  of  the  highest  degree  of  difficulty.  Indeed, 
except  in  the  trite  examples  of  the  text  books,  which  mostly 
deal  with  such  inductions  as  have  either  been  femiliar  for 
ages  or  at  any  rate  have  had  all  these  difficulties  cleared  out  of 
their  path,  this  primary  requirement  can  scarcely  ever  be  entirely 
evaded. 

(2)  Then  follows  a  more  formal  process,  namely  that  of 
generalization.  But  a  word  of  caution  is  necessary  here.  It 
must  not  be  supposed  that  this  process  is  simply  one  of 
generalization  and  nothing  more, — the   mere   statement   that 

^  That  is,  this  creative  demand  may  present  itself  also  as  a  difficulty  in  the 
process  of  generalization  described  in  the  next  paragraph. 
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what  holds  true  of  A,  B,  (7,  will  also  hold  true  of  all  their  class, — 
for  a  good  deal  besides  this  has  to  be  taken  into  account.  It  is 
at  this  stage  that  we  must  claim  a  place  for  the  so-called  Methods 
of  Inductive  Enquiry,  such  as  the  Methods  of  Agreement,  of  Dif- 
ference, and  so  forth.  It  is  quite  true  that  these  methods  do  not  in 
themselves,  and  necessarily,  involve  any  reference  to  Induction, 
— their  nature  and  functions  will  be  fully  explained  in  due 
place, — but  the  generalization  is  nevertheless  always  held  in 
view  whilst  we  resort  to  them.  We  should  not  take  such  pains 
to  ascertain  by  these  devices  whether  il  is  a  cause  of  X,  and, 
if  not,  what  is  the  cause,  unless  we  were  consciously  generaliz- 
ing the  cause  so  as  to  determine  its  action  in  other  cases  than 
the  one  experimented  upon. 

As  we  shall  see  more  fiilly  in  due  time,  the  common  ex- 
amples have  a  strong  tendency  to  underrate  the  practical  diffi- 
culties which  beset  this  part  of  the  process. 

methods  by  which  we  are  enabled  to  isolate  the  cause,  and 
to  determine  over  what  limits  it  may  safely  be  inferred,  is  one 
of  analysis  and  exclusion.  All  this  part  of  the  process  is 
mainly  of  a  formal  character,  that  is,  it  admits  of  being 
adequately  expressed,  for  illustrative  purposes,  by  symbolical 
notation. 

(3)    Tr  lljj  II  Mil  JBl^limmkm    i  ifli  li  j  ii^i      Wm 

Certainly  any  complete  account  of 
the  whole  procedure  known  as  that  of  Induction  is  bound  to  in- 
clude this  stage.  Now  one  kind  of  verification,  and,  for  scientific 
or  logical  purposes,  the  most  important  kind,  consists  of  a 
deductive  process.  We  confirm  the  inferred  generalization,  or 
we  may  even  succeed  in  absolutely  demonstrating  it,  by  showing 
that  it  follows  fix)m  a  combination  of  various  known  laws. 
Suppose,  for  instance,  that  any  one  had  observed  that  on  a 
number  of  clear  nights  there  was  a  thick  dew  deposited  on  the 
ground,  and  that  he  had  generalized  this  into  the  proposition 
that  on  all  clear  nights  dew  would  &1].  This,  as  it  stands, 
would  be  decidedly  hazardous.  But  we  can  add  immensely  to 
V.  23 
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the  presumption  in  iavour  of  such  a  generalization  by  showing 
that  on  a  clear  night  there  is  rapid  radiation  from  the  earth, 
that  the  moist  air  is  therefore  in  contact  Mrith  a  cold  soil,  that 
the  air  in  contact  with  the  soil  vrill  be  cooled,  and  that  cool  air 
will  not  contain  so  much  moisture  as  warm  air.  These  &ct8,  put 
together,  amount  almost  to  a  proof  of  the  generalization. 

in.  The  above  brief  review  of  what  is  involved  in  the  com- 
plete process  of  Induction  may  be  found  to  throw  some  light 
upon  the  nature  of  existent  differences  of  opinion  on  the  topic. 
It  seems  to  me  that  the  disputes  as  to  the  definition  of  the 
Inductive  process  mainly  arise  from  a  neglect  to  distinguish 
between  the  various  stages  indicated  above,  combined  of 
course  with  an  underlying  difference  of  opinion  as  to  their 
relative  importance  and  their  suitability  for  systematic 
treatment. 

(1)  Whewell,  for  instance,  may  be  regarded  as  a  prominent 
example  among  those  who  take  almost  exclusively  the  point  of 
view  of  the  discoverer.  His  own  tastes  led  him  to  investigation, 
or  at  least  to  sympathy  with  the  investigator,  quite  as  much  as 
to  systematization ;  and  his  careful  historic  study  of  the  growth 
of  physical  science  had  naturally  impressed  him  with  a  deep 
sense  of  the  importance  and  difficulty  of  the  task  which  a  long 
line  of  scientific  discoverers  had  gradually  succeeded  in  working 
out.  The  reader  who  turns  to  the  works  of  Whewell  after  those 
of  Mill, — still  more  if  he  endeavour  to  ascertain  the  views  of  the 
former  by  a  study  of  one  of  the  few  passages  in  which  Mill  has 
explicitly  criticized  them^ — will  find  some  difficulty  in  convinc- 

^  I  aUade  pftrtioalarly  here  to  that  most  unfortunately  selected  topic  of 
dispate  as  to  whether  Kepler's  discovery  of  the  elliptical  orbit  of  Mars  was  or 
was  not  a  true  case  of  Induction.  (Mill's  Logic  Bk.  m.  ch.  2.)  In  the  first 
place  there  is  one  serious  objection  to  such  an  example:  in  the  fact  that  the  orbit 
of  Mars  is  not  an  ellipse.  It  doubtless  would  be  one  were  Mars  the  only  planet 
revolving  round  the  sun;  but  as  things  are  the  disturbances  caused  by  the 
other  planets  produce  a  sensible  deflection  from  an  elliptic  path.  And  this 
is  not  a  trifling  point  in  the  problem.  To  Newton,  or  to  any  one  else  who  was 
arguing  dedttetively,  the  existence  of  these  irregularities  would  not  directly  afFect 
the  nature  of  the  enquiry.  But  to  Kepler  they  made  an  immense  difference. 
He  was  proceeding  entirely  on  empirical  grounds.  He  had  nothing  but  a 
series  of  observed  positions  before  him,  and  he  came  to  the  conclusion,  solely 
from  these  observations,  that  the  path  of  the  planet  was  not  any  kind  of  epicycle 
but  an  ellipse.  He  was  hypothetically  right,  and  this  was  more  than  he  had 
any  means  for  certainly  knowing.    The  utmost  he  could  show  ezperimientally 
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ing  himself  that  the  two  writers  have  the  same  process  in  con- 
templation. Whewell,  in  fitct,  almost  ignores  the  generalizing 
element  in  our  inductions;  not  of  course  that  he  would  deny 
its  existence,  but  rather  because  he  takes  for  granted  that  it 
would  be  sure  to  follow  as  a  matter  of  course.  And  in  the  sort 
of  examples  with  which  he  is  mostly  concerned  there  is  some 
ground  for  such  an  assumption.  In  subjects  such  as  Astronomy 
or  Mechanics  we  are  generally  dealing  to  a  very  large  extent 
with  abstractions.  If,  for  instance,  we  can  show  in  any  given 
instance  that  two  forces  of  assigned  magnitude  and  direction 

iras  that  the  path  was  more  nearly  an  eUipee  than  any  other  known  or  simple 
cnrve.  Henoe  the  enormons  importance  of  the  Terifioatory  work ;  for  Newton 
not  only  proTed  the  statement  in  its  tme  or  hypothetical  form,  bat  he  also 
e:q>lained  the  reason  of  the  observed  irregnlarities  and  eren  oalcolated  ap* 
proximately  their  magnitude. 

But,  apart  from  this,  there  are  serioas  defects  in  Mill's  employment  of  the 
example.  He  assumes  that  the  path  of  the  planet  was  observed  as  a  continuous 
one :  that  all  the  intermediate  positions  in  each  revolution  were  already  known : 
so  that  Kepler  had  really  nothing  more  to  do  than  to  remark,  *  Why,  that  is  an 
ellipse '.  He  considers  in  fact,  as  he  himself  says,  that  the  case  is  a  parallel  one 
with  that  of  a  navigator  sailing  round  an  island  and  then  pronouncing  it  to  be 
an  island ;  and  he  actually  urges  against  Whewell,— as  though  this  was  only  an- 
other way  of  putting  the  case,— that  if  the  planet  had  traced  out  a  visible  path  in 
the  heavens  we  should  all  admit  that  no  induction  was  required.  AU  this  is  beside 
the  mark.  The  only  facts  which  the  example  supposes  Kepler  to  have  had  before 
him  were  a  finite  number  of  observed  positions,  and  these  he  had  somehow  to 
fiU  in,  and  connect  and  extend  by  a  continnous  path.  Now,  as  eveiy  mathema- 
iioian  knows,  given  any  number  of  points  we  can  conceive  as  many  curves  as  we 
please  each  of  which  shaU  fulfil  the  condition  of  passing  through  all  these  points. 
The  true  path  therefore  was  in  no  way  given  to  observation  in  the  sense  that  it 
only  required  to  be  recognized  and  named :  it  had  on  the  contrary  to  be  selected 
or  guessed  from  amongst  the  infinite  number  of  possible  curves.  Moreover,  it 
may  be  added  that,  as  every  astronomer  knows,  the  path  is  so  nearly  circular  that, 
if  it  were  displayed,  no  ordinary  eye  could  detect  that  it  was  not  a  circle:  the 
verdict  of  mere  observation,  however  carefully  applied  to  the  path  when  drawn 
to  scale,  would  be  that  it  was  apparently  a  circle,  but  that  the  sun  was  not  quite 
in  the  centre. 

The  example  is  altogether  a  singularly  iU-suited  one  to  illustrate  the 
difference  between  the  writers  in  question.  If  it  were  worth  going  into  further 
detail,  however,  it  might  easily  be  shown  that  *  induction ',  in  the  sense  claimed 
by  each  of  these  disputants,  was  involved.  Not  only  was  the  constructive  or 
originative  element  demanded  in  a  high  degree  (thus  constituting  the  process  an 
induction  in  Whewell's  sense),  but  there  was  also  that  of  generalization  (thus 
constituting  it  induction  in  Mill's  sense).  What  Kepler  did  was,  from  a  finite 
number  of  observed  positions  to  frame  a  rule  for  inferring  all  the  intermediate 
unobserved  positions,  as  well  as  those  at  any  past  or  future  time.  This  demanded 
a  stroke  of  real  Inductive  genius  in  evexy  sense  of  the  term. 

23—2 
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give  a  certain  resultant  force,  the  step  to  the  conclusion,  that  all 
other  similar  forces  must  have  a  similar  resultant,  will  almost 
inevitably  be  taken  by  every  one  who  had  followed  the  proof  so 
&r.  In  fieu^t  the  generalization  has  probably  been  accomplished 
more  or  less  consciously  by  the  time  that  such  a  proposition  as 
this  has  been  clearly  realized. 

Whewell's  works  are  comparatively  not  much  in  vogue  at 
the  present  day,  but  the  aspect  of  Induction  which  he  thus 
emphasized  is  one  which  we  certainly  ought  to  keep  in  view. 
As  regards  his  own  exposition  of  it,  I  cannot  but  think  that 
this  was  marred  by  the  introduction  of  too  much  technical 
phraseology.  Thus  he  distinguishes  between  the  *  Conception ' 
and  the  *  Idea '  which  are  involved  in  an  induction.  This  Con- 
ception is  nothing  else  than  a  subjective  mode  of  describing 
what  has  been  repeatedly  referred  to  as  the  preliminary  synthetic 
or  grouping  process,  demanded  in  every  case  where  a  name  is 
not  already  provided  to  hand  owing  to  the  work  having  been 
thoroughly  gone  through  by  others  before  us.  Thus,  in  our 
example  about  the  ague,  it  was  necessary  that  the  practitioner 
should  select  the  appropriate  symptoms  from  amongst  others 
with  which  they  might  be  casually  associated,  and  keep  them 
together  in  his  mind.  WhewelFs  mode  of  describing  this  is  by 
saying  that  the  observer  must  *  form  the  conception  of  ague '. 
What  he  understands  by  the  '  Idea '  involved  in  an  induction, 
on  the  other  hand,  seems  nothing  but  what  logicians  called  the 
Category,  or  rather  summum  genus,  to  which  the  conception 
in  question  belongs.  Thus  in  Mechanics, — where  alone  this 
particular  distinction  becomes  clearly  applicable, — the  '  Law  of 
Inverse  Squares ',  as  descriptive  of  Gravitation,  is  the  Conception, 
whilst  Space  is  the  Idea  to  which  this  conception  is  to  be 
referred. 

It  stands  to  reason  that  those  who  adopt  this  general  view, 
that  is,  who  attach  the  principal  importance  to  the  initial 
stages  of  Induction,  should  rather  depreciate  the  importance 
of  the  second  or  methodical  stage.  It  is,  for  instance,  scarcely 
an  exaggeration  of  Whewell's  account  of  the  Inductive  process 
to  say  of  it,  as  in  fact  has  been  said,  that  it  simply  resolves  itself 
into  making  guesses,  and  then  justifying  these  guesses  by  sub- 
sequent deduction:  always  understanding  of  course  that  the 
guesses  are  assumed  to  be  the  outcome  of  trained  observation  in 


xrvr]  INDUCTION.  867 

the  department  of  science  in  question,  and  that  they  presuppose* 
a  touch  of  inventive  genius. 

(2)  So  much  for  that  aspect  of  Induction  of  which  Whewell 
may  be  regarded  as  the  typical  exponent  amongst  English 
writers.  When  we  turn  to  the  next  aspect, — taking  this  as 
correspondingly  illustrated  by  Mill, — we  find  a  complete  inversion 
of  the  relative  importance  assigned  to  the  two  prior  stages. 
Mill,  for  instance,,  so  wholly  omits  the  former  stage  that  his 
criticism  of  those  who  propose  to  include  it  seems  quite  to  miss 
the  mark, — as  witness  his  account  of  Kepler's  discovery.  This 
omission  is  doubtless  in  part  attributable  to  the  nature  of  his 
own  studies  and  acquirements.  He  never  was,  and  never  pro- 
fessed to  be,  at  home  in  physical  science,  and  he  certainly 
seems  greatly  to  underrate  the  diflSculty  and  importance 
of  all  that  has  had  to  be  gone  through  before  the  point  is 
recwhed  at  which  formal  rules  can  come  into  play.  But  it 
must  be  allowed  that  the  limits  which  he  explicitly  sets  before 
him  in  expounding  his  view  of  Logic  are  largely  accountable 
for  the  omission.  He  did,  whilst  Whewell  did  not,  entitle  his 
work  a  treatise  on  Logic;  and  he  expressly  excludes  from 
his  province  the  discussion  of  Discovery  as  distinguished  from 
Proof  The  only  complaint  therefore  that  can  fisiirly  be  brought 
against  him  is  that  he  greatly  underrated  the  intricacy  and  im- 
portance of  a  step  which  he  did  not  undertake  fiilly  to  discuss ; 
this  inadequate  appreciation  being  of  course  one  ground  of  such 
restriction. 

We  have  mentioned  Mill  as  the  typical  instance  of  one  who 
has  made  Induction  coextensive  with  the  process  of  gene- 
ralization, because  for  purposes  of  illustration  it  is  best  to 
take  a  recent  writer  and  one  who  has  so  deeply  influenced 
the  course  of  English  speculation.  But  the  name  which  will 
naturally  occur  to  the  mind,  as  possessing  a  prior  claim  in  this 
connexion,  is  that  of  Bacon.  To  enter  into  any  discussion  of  his 
system  would  involve  an  historical  enquiry  which  is  quite  foreign 
to  our  present  purpose ;  but  a  few  remarks  may  be  made  here 
with  the  object  of  bringing  into  clearer  prominence  what  seems 
to  be  the  true  aim  of  Inductive  Logic. 

It  has  been  already  insisted  on  that  the  process  which  we 
understand  by  Generalization  is  to  be  interpreted  in  a  wide 
sense :  that  we  must  be  careful  to  associate  with  it  all  that 
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process  of  analysis,  and  of  the  requisite  exclusions,  by  which 
alone,  as  we  shall  more  fully  see  hereafter,  generalization  can  be 
made  trustworthy.  Now  this  was  just  one  of  the  principal  things 
upon  which  Bacon  insisted  both  in  precept  and  in  practice. 
Every  one  knows  his  condemnation  of  the  old  'Inductio  per 
simplicem  enumerationem ', — that  is  of  mere  summary  gene- 
ralization from  observed  particulars, — that  *  it  is  puerile,  and 
precarious,  and  exposed  to  danger  from  contradictory  instances ', 
and  his  repeated  declaration  that  what  is  wanted  is  something 
very  different  from  this,  viz.  an  Induction  '  which  proceeds  by 
rejections  and  due  exclusions '  (Nov.  Org.  i.  105).  This  convic- 
tion gives  its  impress  to  his  whole  system,  as  shown  in  his 
elaborate  scheme  of  '  instances '  with  their  quaint  appellations, 
prerogative,  crucial,  &c.  This  was  the  positive  and  effective 
part  of  Bacon's  teaching.  But  what  is  still  more  characteristic 
of  it,  for  the  purpose  at  present  before  us,  is  his  acceptance  of 
what  may  be  called,  for  want  of  a  better  word,  the  alphabetical 
view  of  the  Universe,  in  its  extremest  form.  It  was  not  that  he 
underrated  the  mere  complexity  of  nature;  on  the  contrary 
he  often  insists  how  far  its  *  subtlety'  exceeds  that  of  our 
senses  and  intellect;  but  he  never  seemed  to  realize  the  enormous 
difference  between  working  by  aid  of  distinctions  which  have 
already  been  recognized  and  rendered  familiar  by  the  labour  of 
others  and  creating  these  distinctions  originally  for  ourselves. 
He  compares  his  methods,  for  instance,  to  a  pair  of  compasses 
which  when  put  into  the  hand  of  any  beginner  will  enable  him 
to  draw  a  perfect  circle.  His  sketch  of  'Solomon's  House', 
where  all  intellectual  ranks  and  classes  were  to  be  directly 
associated  in  the  work  of  natural  discovery;  his  scheme  of 
'  vintages  * ;  his  elaborate  recommendation  of  so  many  different 
kinds  of 'instances'  which  were  to  be  collected  prior  to  the  work 
of  Induction  ;  all  point  the  same  way.  Good  as  they  may  be  in 
their  proper  place,  that  is,  in  the  master's  hands,  the  pupil 
or  beginner  will  not  find  that  he  can  effect  much  by  their  help. 
The  whole  idea  involves  what  we  have  just  called  the  alphabeti- 
cal view  of  the  universe;  in  other  words,  that  we  may  regard  it 
as  practically  broken  up,  partitioned,  and  duly  labelled  in  every 
direction;  so  that,  enormously  great  as  is  the  possible  number  of 
combinations  which  these  elements  can  produce,  they  are  never- 
theless ^ntto  in  number,  and  will  therefore  yield  up  their  secrets 
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to  plodding  patience,  if  only  the  diligent  student  be  supplied  with 
proper  rules. 

(3)  Lastly,  as  a  representative  of  those  who  would  confine 
the  range  of  Induction  almost  entirely  to  the  third,  or  deductive 
stage,  we  may  fidrly  take  Jevons.  He  is  indeed  not  always 
quite  consistent  in  his  account  of  the  process, — in  his  Ele- 
mentary Lessons^,  for  instance,  his  description  of  it  does  not 
materially,  if  at  all,  differ  from  that  of  Mill, — and  where  he 
does  adopt  the  view  in  question  his  anal}rsis  seems  to  me 
somewhat  confused.  But  still,  on  the  whole,  there  can  be  no 
doubt  that  he  is  more  committed  to  this  view  than  to  any 
other.  He  lays  it  down  repeatedly  and  emphatically  that 
Induction  is  simply  an  intferse  process;  the  inverse  of  De- 
duction; and  indeed  this  particular  expression  has  come  to 
be  somewhat  associated  Mrith  his  name.  This  statement  in 
itself  is  perfectly  explicit  and  intelligible,  and  his  whole  treat- 
ment of  what  he  expressly  calls  "the  inverse"  or  inductive 
problem"  is  consistent  with  this  and  with  this  only.  Now 
though  to  offer  this  as  a  definition  of  Induction  is  a  great 
mistake,  the  process  thus  indicated  is  a  very  important  adjunct 
to  true  Induction;  and  we  shall  therefore  find  it  convenient 
to  examine  it  somewhat  in  detail  under  this  designation. 

The  meaning  of  an  'inverse  process'  is  well  known.  It 
presupposes  a  direct  process  with  which  it  is  connected  in  the 
following  way.  The  direct  process  starts  from  certain  data 
and  reaches  a  conclusion.  That  is,  the  particular  premises 
and  the  laws  according  to  which  we  are  to  infer,  are  sup- 
posed to  be  given,  whilst  the  conclusion  is  to  be  obtained  by 
us.  The  inverse  process,  on  the  other  hand,  starts  fix)m  a 
conclusion  and  tries  back  for  the  data.  That  is,  the  conclu- 
sion and  the  laws  according  to  which  we  are  to  infer  are 
supposed  to  be  given,  whilst  the  premises  are  to  be  obtained 
by  us.    All  this  is  perfectly  familiar  to  the  mathematician,  and 

^  It  ought  io  fairness  to  be  allowed  that  this  work  was  written  more  as  an 
introdoction  to  Mill  than  as  an  independent  treatise. 

'  Neither  the  expression  nor  the  doctrine  are  peooliar  to  him.  The  doctrine^ 
as  will  presently  be  pointed  out,  is  only  another  way  of  stating  that  of  Whewell, 
and  others,  that  Induction  is  nothing  else  than  making  good  scientific  guesses, 
and  showing  that  the  desired  conclusion  can  be  deductively  inferred  from  them. 
The  particular  expression  had  been  already  employed  by  Tissot  (Logique  objeetivt 
p.  24S)  '*  La  deduction  est  Tinverse  de  I'indnotion  ". 
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may  be  illustrated  by  the  simplest  arithmetical  rules.  Thus 
the  question,  What  is  the  result  of  multiplying  twenty-five 
by  itself?  calls  for  a  direct  process;  the  answer  being  625. 
But  the  question,  What  is  the  number  which  multiplied  by 
itself  will  yield  625  ?  calk  for  an  inverse  process ;  the  arith- 
metical answer,  given  by  extracting  the  root,  being  25.  And 
similarly  in  other  cases ;  division  being  the  inverse  of  multipli- 
cation, subtraction  of  addition,  integration  of  differentiation,  and 
so  on. 

Between  these  two  processes  there  is  one  distinction  of 
primary  importance.  The  direct  process  is  determinate,  that 
is,  it  admits  of  only  one  answer ;  whereas  the  inverse  is  often 
indeterminate,  that  is,  it  may  admit  of  more  than  one  answer. 
Even  in  such  a  simple  case  as  the  one  above  we  may  notice 
this  distinction.  The  product  25x25  can  only  yield  625;  but 
625,  when  we  take  the  algebraical  view  of  the  matter,  can  be 
obtained  as  a  square  from  either  of  two  numbers,  viz.  plus  25 
or  minus  25.  Here  the  inverse  process  is  indeterminate  only 
to  the  extent  of  admitting  two  alternatives  In  the  case  of 
integration  it  is  indeterminate  to  the  extent  of  admitting  an 
indefinite  number  of  answers,  for  the  constant  which  is  intro- 
duced into  the  result  may  have  any  value  whatever.  Nay, 
even  in  such  a  simple  process  as  merely  arithmetical  multi- 
plication, the  indeterminate  nature  of  an  inverse  operation  will 
show  itself  unless  we  so  restrict  the  limits  of  the  question  as 
purposely  to  exclude  it.  For  instance.  What  is  the  product  of  6 
and  4  ?  Answer,  (definitely)  20.  But  what  is  20  the  product 
of?  Answer,  (indefinitely)  of  either  4  and  5,  or  of  2  and  10 ;  or, 
if  we  admit  fi:uctions,  of  any  number  whatever  of  suitable  &ctors 
we  may  choose  to  select. 

When  therefore  we  apply  this  conception  of  an  inverse 
process  to  deductive  logical  rules,  it  becomes  necessary  to 
enquire  how  we  are  to  deal  with  this  characteristic  of  in- 
definiteness.  Take  a  simple  syllogism  in  Barbara  to  start 
with.  From  the  premises.  All  if  is  Q,  All  P  is  Jf,  we  de- 
duce without  any  ambiguity,  AH  P  is  Q,  Given  these  data 
and  the  recognized  syllogistic  rules,  and  no  other  conclusion  can 
be  obtained.  Now  the  true  inverse  of  this,  on  the  interpreta- 
tion indicated  above,  would  be  this: — Given  the  conclusion, 
All  P  is  Q,  find  from  what  premises  it  was  obtained.      But 
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this  is  clearly  indeterminate  to  a  high  degree,  for  the  problem 
admits  of  an  indefinite  number  of  answers;  since  amf  middle  term 
whatever  would  answer  as  well  as  M,  provided  its  extent  was 
intermediate  between  that  of  P  and  that  of  Q.  The  only  way 
of  removing  this  ambiguity  would  be  by  either  specifying  what 
middle  term  was  to  be  employed,  so  as  to  leave  only  the 
form  of  the  premises  to  be  determined;  or  by  actually  as- 
signing one  premise  and  so  leaving  only  the  selection  of  the 
other  open  to  us. 

The  arbitrariness  and  ambiguity  of  this  proceeding  become 
much  more  conspicuous  when  we  take  some  conclusion  drawn 
from  a  complicated  group  of  premises,  instead  of  one  which,  as 
in  the  syllogism,  involves  two  only,  Jevons,  indeed,  simplifies 
matters  by  tacitly  assuming  that  no  terms  are  to  be  intro- 
duced into  the  premises  which  were  not  already  given  in  the 
conclusion ;  thus  doing  away  with  any  such  process  of  elimi- 
nation as  that  of  which  a  specimen  was  seen  even  in  the  case 
of  Barbara,  and  which  exists  to  a  greater  or  less  extent  in 
almost  every  instance  of  deductive  reasoning.  But  this  is  a 
forcible  reminder  how  entirely  this  way  of  describing  Induc- 
tion is  limited  to  the  symbolical  or  alphabetical  treatment  of 
Logic,  and  how  wholly  inappropriate  it  is  to  such  problems  as 
present  themselves  in  nature.  If  for  instance  we  start  with 
such  an  example  as  that  discussed  in  the  note^  and  say,  Given 

^  For  instanoe,  amongst  the  "Indaotive  problems  for  solution  by  the 
reader  *'  (PriiicipUi  of  Science  p.  126)  is  the  following, — I  state  it  in  my  own 
words, — Let  there  be  three  classes  A,  B,  C,  and  let  it  be  known  that  the  only 
existent  combinations  of  them  are  ABC,  AC.  not-B,  BC.  not  A,  B  not-A.  not-C, 
**  find  the  laws  governing  these  combinations.'*  His  answer  is  (Stiidies  p.  256) 
A=sAC,  ab=abc  ;  or,  in  words,  '<  All  ^i  is  C,  and  All  that  is  neither  A  nor  B  is 
not  C",  That  is,  these  are  the  premises  from  which  the  given  conclusion  would 
follow. 

This  is  a  true  inverse  operation,  but  mark  three  conditions  involved  in  such 
a  rendering  of  it.  (1)  It  is  presupposed  here  that  no  term  is  to  be  introduced 
into  the  premises  which  is  not  in  the  conclusion.  We  have  a  perfect  right  to  lay 
down  what  rules  we  please  in  solving  puzzles,  but  we  have  not  a  right  to  compare 
the  operation  carried  out  under  this  restriction  with  that  of  *' discovering  the 
laws  governing  the  combinations"  of  elements  in  physical  enquiiy,  and 
to  call  them  both  alike  **  inductive  problems  '*.  (2)  The  proposed  solution 
is  only  one  of  several  equivalent  ones  which  might  be  proposed.  What  is  being 
asked  for,  in  fact,  is  not  the  solution,  but  the  most  summary  and  convenient 
form  in  which  a  solution  can  be  framed.  Jevons  says  {Studiet  p.  257)  that  in 
answer  to  one  of  his  problems  he  obtained  several  answers  **  curiously  enough 
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that  certain  combinations  of  A,  B,  and  C,  are  the  only  existent 
ones,  find  a  solution  in  terms  of  A,  B,  C,  and  of  nothing  else, 
firom  which  this  result  shall  follow ;  no  complaint  can  be  made. 
The  problem  is  a  very  limited  one,  but  it  may  be  useful ;  and 
there  is  nothing  to  hinder  us  firom  adopting  what  rules  we  please 
in  working  out  puzzles.  But  to  make  the  same  restriction  when 
the  problem  is,  Given  that  dew  is  copious  on  a  cold  clear  night, 
or  Given  that  a  magnetic  needle  is  deflected  by  an  electric 
current,  find  a  solution  which  shall  introduce  no  firesh  terms 
into  the  statement  of  the  phenomena  than  those  already 
to  hand,  would  be  a  mere  parody  of  physical  investigation. 

There  is,  no  doubt,  a  certain  inverse  element  in  Induction, 
but  this  element  forms  far  too  small  and  accidental  a  part  of  the 
whole  allied  group  of  processes  to  have  any  right  to  claim 
the  name  to  itself  Moreover  there  is  the  less  occasion  to  divert 
the  old  term,  so  long  recognized  in  Logic,  to  this  new  and  narrow 
signification,  because  the  process  to  which  it  is  thus  proposed 
to  apply  the  term  has  long  been  known  and  named.  It  was 
even  familiar,  in  a  certain  form,  to  the  old  logicians;  for  we 
find  them  occasionally  applying  the  term  *  Method '  to  denote 
the  process  of  hunting  for  middle  terms  by  aid  of  which  a  given 
conclusion  could  be  proved.  This  is  clearly  a  case  in  point  of 
the  inverse  problem,  above  referred  to,  as  applied  to  the  syllo- 
gism, and  its  solution  is  obviously  an  indeterminate  one.  It 
was  thoroughly  recognized  that  no  exact  rules  could  be  laid 
down  for  discovering  such  middle  terms,  but  hints  were  offered 
and  devices  proposed  for  diminishing  the  labour  of  the  dis- 
covery\     The  Categories  were  largely  employed  for  this  pur- 


aU  differing  in  the  forms  of  proposition  "  offered  as  the  solution.  The  oorions 
thing,  sarely,  would  have  been  if  the  writers  had  agreed  in  their  particular  seleo> 
tions.  (3)  Not  merely  is  the  notion  of  generalization  outside  observed  limits, — 
the  so-called  *  inductive  leap  \ — omitted  from  notice ;  it  is  distinctly  excluded. 
The  *  premises  *  and  the  '  conclusion '  are  merely  different  renderings  of  one  and 
the  same  set  of  facts,  and  therefore  each  is  exactly  as  certain  as  the  other.  The 
characteristic  which  has  been  universally  understood  to  distinguish  true  Induc- 
tion is  wanting  here. 

^  See,  for  instance,  the  once  well-known  text  book  of  Burgersdyck,  under  the 
heading,  *  De  inventione  medii  accommodat&  ad  figuras  et  modas '.  He  gives 
various  rules  for  the  process,  and  aids  them  by  mnemonic  lines  and  a  diagram. 
As  regards  this  last  it  is  worth  remarking  (what  I  have  not  seen  elsewhere 
noticed)  that  the  familiar  expression  Pon$  cuinorum^  now  universally  applied  to 
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pose  €tnd  found  in  this  their  principal  use.  Duhamel,  again, 
in  his  M&hodes  (i,  24)  has  discussed  the  inverse  process  to 
Deduction,  and  has  proposed  a  special  name  for  it,  Reduction, 
as  contrasted  with  Deduction  and  Induction.  This  seems  to 
me  a  decided  improvement  in  terminology,  though  it  is  perhaps 
best  to  avoid  any  new  technical  term,  and  to  regard  the  process 
as  being  nothing  else  than  the  verification  demanded  in  order  to 
establish  the  Induction. 

In  the  sense  then  in  which  we  propose  to  use  the  term 
Induction,  and  which  coincides  as  near  as  may  be  with  that  in 
which  it  has  on  the  whole  been  commonly  employed  hitherto, 
it  will  be  confined  to  what  has  been  above  described  as  the 
middle  stage  of  the  whole  group  of  operations :  viz.  the  stage 
of  generalization.  With  this  must  of  course  be  combined  those 
safeguards  for  correct  generalization,  and  those  technical  rules 
for  isolating  the  '  cause '  of  an  event  which  will  be  described  in 
another  chapter,  the  importance  of  which  rules  was  first  fully 
realized  by  B€ux>n.  This  group  of  processes  all  belong  to  the 
same  general  kind:  they  are  comparatively  definite  and  cer- 
tain ;  they  do  not  presuppose  originative  genius,  or  what  those 
who  do  not  themselves  make  the  discovery  are  apt  to  call  lucky 
guesses;  but  they  do  presuppose  that  the  materials  in  hand 
have  been  already  gone  over,  grouped  into  classes,  and  named 
for  us  by  other  people  of  a  more  inventive  turn.  They  seem 
therefore  to  be  an  appropriate  subject  for  logical  investiga- 
tion. I  do  not  at  all  fell  short  of  Whewell  in  my  estimate  of 
the  diflSculty  and  importance  of  what  he  calls  "framing  the 
conception";  but  inasmuch  as  this  is  an  act  for  which  nothing 
in  the  nature  of  a  rule  can  be  offered  for  our  guidance,  we  shall 
do  best  to  exclude  it  firom  Logic.  What  we  mostly  stand  in 
need  of  for  our  purpose  are  such  general  characteristics  as  a 
soundjudgment,  desire  to  attain  to  the  truth,  accurate  observing 
faculties,  and  so  forth,  rather  than  technical  rules.  As  regards 
the  final  stage,  I  shall,  with  Mill,  consider  this  to  consist  in 
Verification;  understanding,  of  course,  that  true  deductive 
verification    (*the    inverse   operation')    is    only   one   kind   of 

a  proposition  in  Euclid,  was  formally  applied  to  this  diagram,  and  presamablj 
transferred  as  the  study  of  Logic  died  out.  The  diagram  resembles  a  complicated 
modification  of  the  common  one  for  illustrating  Oppoiition,  and  I  suppose  the 
cross  in  the  centre  of  it  represented  the  supposed  bridge. 
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verification,  and  that  there  may  be,  and  indeed  are,  other  kinds 
as  well. 

IV.  As  a  further  exemplification  of  the  nature  of  Induction 
we  will  conclude  this  chapter  by  briefly  noticing  certain  modes 
of  describing  the  relations  which  it  bears  to  Deduction.  The 
accounts  which  it  is  thus  proposed  to  discuss,  however,  are 
not  so  much  conflicting  theories  as  to  the  nature  of  the  pro- 
cess, as  short  descriptive  designations  of  various  aspects  of  the 
process  which  are  consistent  with  any  reasonable  theory  about 
its  nature. 

(1)  The  first  of  these  is  a  metaphor;  but,  since  nearly  all 
our  language  in  the  province  of  mind  is  metaphorical  in  its 
origin,  it  is  none  the  less  deserving  of  notice.     For  instance 
the  expressions  of  Bacon, — 'ascending '  and  '  descending ',  re- 
spectively for  Induction  and  Deduction, — have  met  with  con- 
siderable favour.     There  is  a  whole  vocabulary  of  expressions 
in  common  usage  which  rest  upon  the  same  analogy :  thus  we 
speak   of  'rising  to  first   principles',  'coming  down   to  par- 
ticulars', 'heights   of  abstraction',  and  so  forth.     And  yet  it 
is  not  very  easy  to  feel  quite  sure  as  to  the  exact  aspect  of 
the  process  on  which  the  metaphor  is  founded,  especially  when 
we  remember  that  there  is  another  class  of  very  similar  ex- 
pressions which  depend  upon  a  precisely  opposite  comparison ; — 
thus  we  talk  of  profound  research,  of  digging  deep   for  our 
foundations,  of  truth   being  buried   or  lying  at  the  bottom 
of  a  well,  and  so  forth.     The  notion  conveyed  by  the  former 
metaphors  is  presumably  this.     He  who  is  in  possession  of  a 
generalization  is  like  a  man  on  the  top  of  a  hill;  not  merely 
on  account  of  the  toil  expended  in  getting  there,  for  we  may 
expend   trouble   as  well   in   digging  as  in   climbing,  but  on 
account  of  the  increased  power  of  insight  and  command  of 
particulars  which  he  thus  acquires.     To  hold  a  generalization  is, 
in  other  words,  to  be  able  to  group  a  multitude  of  facts  under 
one  formula,  and  thus  to  bring  them  all  simultaneously  into 
relation  with  e€w;h  other.     To  view  a  wide  prospect  conveys,  to 
the  bodily  eye,  a  similar  power  of  coordinating  an  infinity  of 
details  which,  if  visible  at  all,  seemed  to  stand  in  no  relation  to 
each  other  when  viewed  from  below. 

(2)  Again ;  it  is  sometimes  said  that  in  Induction  we  pro- 
ceed firom  effects  to  causes,  whereas  in  Deduction  we  proceed 
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firom  causes  to  effects  (Fowler's  Bacon,  p.  121).  This  state- 
ment seems  to  be  only  partially  true,  and  to  rest  upon 
that  particular  account  of  the  causal  relation  which  has  been 
termed  in  a  former  chapter  'the  popular  scientific'  account. 
It  would  not  continue  to  hold  good  when  the  cause  and  the 
effect  are  both  very  loosely  defined ;  and  it  would  equally  fiadl 
when  they  are  defined  with  the  utmost  conceivable  accuracy. 
That  is,  it  seems  to  require  that  the  relation  between  cause 
and  effect  should  not  be  a  simply  reciprocal  one.  For  in- 
stance, where  the  consequences  of  an  illness  or  a  wound  are 
precise  and  definite  and  could  not  be  produced  by  any  other 
injury,  our  inference  is  equally  certain,  and  is  as  naturally 
couched  in  the  deductive  form,  whether  we  start  fix>m  the 
cause  to  infer  the  effect,  or  conversely.  On  the  other  hand, 
when,  in  accordance  with  popular  usage,  we  omit  many  of 
the  antecedent  elements,  our  argument  in  each  case  alike 
claims  no  greater  force  than  that  afforded  by  Analogy  or 
Probability. 

When,  however,  we  start  with  the  assumption  that  every 
event  is  preceded  by  some  one  or  other  of  certain  groups  of 
phenomena  any  one  of  which  would  certainly  'cause'  that 
event,  we  see  that  the  relation  between  the  two  elements  is 
no  longer  reciprocal.  Given  the  antecedent  the  consequent 
necessarily  follows,  and  the  inference  can  easily  be  thrown 
into  the  technical  deductive  form: — All  X  is  followed  by  F, 
This  is  an  X,  therefore  this  will  be  followed  by  F.  But  given 
the  consequent  we  can  only  conjecture  the  antecedent.  If  we 
are  to  determine  with  certainty  which  of  the  possible  known 
causes  was  productive  in  the  case  in  question  it  can  only  be 
by  an  inductive  process;  that  is,  we  must  set  to  work  by 
making  those  exclusions  and  emplo}dng  those  methods  which 
are  generally  known  as  Inductive,  and  which  will  be  described 
in  a  future  chapter.  Although  therefore  we  cannot  correctly 
say  that  arguing  fi*om  effects  to  causes  is  Induction,  it  is 
nevertheless  true  that  in  the  current  logical  sense  of  the 
word  'cause'  this  procedure  will  almost  always  demand  an 
appeal  to  Inductive  processes,  whilst  the  converse  procedure 
will  not  do  so. 

(3)  There  is  another  of  these  descriptions,  of  a  somewhat 
epigrammatical  character,  which  we  owe  to  Buckle.     He  says 
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that  in  Induction  we  reason  from  facts  to  ideas,  €uid  in  De^ 
duction  from  ideas  to  facts.  In  so  &r  as  this  is  another  way 
of  intimating  that  Induction  involves  generalization,  it  is  true 
enough ;  but  like  most  apophthegms  it  sacrifices  accuracy  and 
completeness  to  brevity.  Do  we  never  reason  &om  ideas  to 
ideas,  or  from  fiwsts  to  fiwsts?  and,  if  so,  by  what  correlative 
names  are  these  particular  processes  of  inference  to  be  desig* 
nated  ?  The  language  here  used  approximates  closely  to  some 
of  Whewell's  modes  of  expression,  and  seems  open  to  the  same 
criticism.  What  I  think  we  may  understand  it  to  mean  is 
this :  that  the  law  in  which  we  sum  up  a  generalization  of  a 
number  of  £Gkcts  belongs  to  the  class  of  subjective  or  mentsd 
acquisitions.  Or  rather, — and  this  is  a  very  important  quali- 
fication,— it  involves  more  of  the  subjective  or  mental  element 
than  is  involved  in  what  are  commonly  called  'jfigw^ts'.  Of 
course  Universal  Gravitation  is  a  'fact',  just  as  much  as  the 
falling  of  a  single  drop  of  ink  into  my  ink-pot;  it  is  nothing 
more  than  a  compendious  statement  of  that  and  every  other 
such  case  of  a  £Eilling  body.  But  we  may  intelligibly  describe 
the  former  as  an  'idea',  in  contrast  with  the  latter  as  a 
*fect',  if  we  merely  mean  to  indicate  how  much  more  of  mental 
synthesis  is  demanded  in  •  the  one  than  in  the  other.  For 
instance,  were  the  world  inhabited  by  brutes  only  we  could 
still  suppose  such  facts  as  the  fall  of  individual  bodies  to  be 
observed,  and  in  a  way  to  be  reasoned  about,  but  we  could 
not  suppose  the  same  as  regards  any  recognition  of  the  general 
law  of  Qravitation.  And  since,  with  all  due  qualifications,— 
though  these  are  both  numerous  and  important, — we  may  say  that 
Induction  and  Deduction  respectively  involve  generalization 
from  individual  observations,  and  specialization  to  narrower, 
and  even  to  individual  results,  from  given  generalizations, 
it  is  to  a  certain  extent  correct  to  characterize  them  by  these 
designations. 

The  contrast  however,  as  thus  expressed,  is  far  fix)m  exhaustive 
of  our  reasoning  processes.  For  one  thing  there  can  be  little 
doubt  that  we  sometimes  reason  from  *  facts '  to  'fewts'.  As  Mill 
has  remarked,  much  of  the  almost  unconscious  inference  of  daily 
life  is  carried  on  in  this  fashion.  And  again  the  highest  kind 
of  reasoning  would  have  to  be  described,  if  these  appellations 
are  to  be  retained,  as  reasoning  from  '  ideas '  to  '  ideas '.    That 
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is,  where  we  are  dealing  with  long  trains  of  reasoning,  and  with 
a  somewhat  abstract  subject-matter,  we  may  proceed  for  many 
steps  before  we  come  down  to  details  at  alL 

(4)  The  above  designations  have  been  noticed  here,  be^ 
cause  when  we  are  dealing  with  so  wide  reaching  a  process  as 
this  of  Induction,  every  account  of  it  which  has  been  sane* 
tioned  by  able  men  is  sure  to  direct  attention  to  some  one  of 
its  many  aspects.  And  as  rigards  this  particular  subject,  the 
main  source  of  confusion,  as  I  have  endeavoured  to  point  out^ 
has  consisted  in  the  fact  that  the  different  writers  have  been 
too  much  in  the  habit  of  thinking  only  of  the  side  which 
seemed  to  them  the  most  important,  or  with  which  th^y  hap- 
pened to  be  principally  concerned. 

The  most  familiar  and  important  of  such  descriptions  how- 
ever is  that  in  accordance  with  which  Induction  €md  Deduc- 
tion are  regarded  as  equivalent  respectively  to  Analjrsis  and 
Synthesis.  This  will  require  somewhat  more  careful  exami- 
nation, both  on  account  of  the  wide-spread  acceptance  of  this 
equivalence,  and  on  account  of  the  decidedly  ambiguous  signi- 
fication of  the  terms  employed  to  describe  it. 

In  the  first  place :  What  exactly  is  meant  by  Analysis  and 
Synthesis*  ?  As  now  understood  they  are  almost  universally 
regarded  as  the  processes, — mental  processes,  for  the  most 
part,  but  also  extending  to  physical  processes  in  a  few  cases 
where  it  so  happens  that  thinking  can  readily  be  translated, 
step  by  step,  into  action, — by  which  we  break  up  a  complex 
whole  into  its  parts,  and  put  together  a  number  of  parts  in 
order  to  constitute  a  whole.  It  is  in  this  sense,  for  instance, 
that  the  terms  are  used  in  the  only  science  in  which  they  have 
passed  into  familiar  technical  use,  viz.  Chemistry.  By  Analysis 
the  chemist  never  means  anything  else  than  dividing  some 
compound  into  its  constituent  elements,  and  by  Synthesis  the 
building  up  of  a  compound  out  of  its  elements.  And  since 
his  science  is  largely  a  practical  one,  he  would  understand  pre- 
sumably, unless  otherwise  stated,  that  the  terms  applied  to  the 
actual  physical  phenomena  themselves,  instead  of  to  the  mental 
operation  of  merely  conceiving,  with  whatever  clearness  and 
certainty,  how  the  phenomena  would  take  place. 

1  We  shall  have  more  to  say  about  these  processes  in  a  fattire  chapter. 
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Now  if  we  resolved  to  take  the  words  in  this,  their  cur- 
rently accepted  signification,  what  exactly  should  they  denote 
in  the  province  of  Logic  ?  Of  course  no  contrast  can  be  intro- 
duced here,  such  as  exists  in  the  case  of  Chemistry,  between  the 
physical  operation  and  its  mental  counterpart,  because  our  sub- 
ject-matter immediately  in  hand  does  not  profess  to  go  beyond  the 
terms  or  concepts  with  which  we  are  dealing.  Accordingly,  all 
logical  traditions  of  usage  being  laAd  aside,  the  following  I  appre- 
hend would  be  regarded  as  tolerably  exact  cases  in  point.  To 
illustrate  Synthesis,  we  might  take  the  two  simple  premises  'All 
-4  is  J8 ',  *  All  A  is  C\  and  combine  them  into  the  result  *  All  A 
is  BC  \  And  to  illustrate  Analysis  all  we  need  do  is  to  start 
with  this  conclusion  and  resolve  it  into  the  above  two  premises. 
And,  more  generally,  the  same  names  might  be  respectively 
applied  to  the  processes  of  combining  any  number  of  separate 
premises  into  some  one  result,  and  of  resolving  such  a  result 
into  a  number  of  such  separate  premises.  In  &ct  we  should 
employ  this  antithesis  to  express  just  such  a  pair  of  contrasted 
operations  as  we  discussed  a  few  pages  further  back,  under  the 
title  of  an  Inverse  process  (p.  359). 

Had  premises  and  conclusions  of  this  type  been  feimiliar  to 
cultivators  of  the  Common  Logic,  as  they  are  to  those  of  the 
Symbolic  System,  it  can  hardly  be  supposed  that  Sjmthesis 
and  Analysis,  if  used  in  their  present  current  sense,  would  ever 
have  been  applied  to  mark  any  other  pair  of  operations  than 
thia  But,  as  the  reader  well  knows,  this  way  of  treating  pro- 
positions, that  is,  by  resolving  to  retain  all  their  significance, 
instead  of  adopting  a  conclusion  which  involves  a  large  amount 
of  elimination,  is  hardly  recognized  in  the  common  system.  Ac- 
cordingly the  current  explanation  and  usage  of  these  terms  are 
not  by  any  means  so  simple  as  might  appear,  and  in  fact  there 
is  much  of  ambiguity  and  even  direct  contradiction  in  their 
application. 

The  emplo3mient  of  the  term  Analysis  to  indicate  Induction, 
probably  dates,  for  English  readers,  from  some  well-known 
remarks  by  Newton  in  his  Optica,  which  have  been  quoted  by 
Dugald  Stewart  and  made  the  text  of  an  interesting  discussion. 
"As  in  Mathematics  so  in  Natural  Philosophy,  the  investi- 
gation of  difficult  things  by  the  method  of  Analysis  ought 
ever  to  precede  the  method  of  Composition.     This  Analysis 
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ocmsists    in    making   experiments   and   observations,  and    in 

drawing  conclusions  fix>m    them   by  Induction, By    this 

way  of  AnaljHsiB  we  may  proceed  from  compounds  to  ingre- 
dients; and  from  motions  to  the  forces  producing  them;  and 

in  general  from  effects  to  their  causes. This  is  the  method 

of  Analysis.  And  the  Synthesis  consists  in  assuming  the 
causes  discovered  and  established  as  principles,  and  by  them 
explaining  the  phenomena  proceeding  from  them,  and  proving 
the  explanations." 

It  is  obvious  that  what  Newton  is  here  speaking  of  is 
something  £Gur  wider  than  the  mere  logical  processes  indicated 
abova  The  general  tone  of  the  whole  paragraph  seems  an 
inculcation  of  Newton's  discouragement  of  k  priori  reasoning, 
when  not  founded  on  adequate  observations,  as  in  his  well- 
known  statement  ''Hypothesis  non  fingo".  Like  all  good 
advice  it  must  be  taken  in  cc«mection  with  the  actual  mental 
habits  and  dangers  of  the  times  in  which  it  was  written,  and 
in  reference  to  the  subject-matter  then  and  there  in  view. 
Newton,  it  must  be  remembered,  was  mainly  concerned  with 
subjects  which  admitted  of  mathematical  demonstration,  and 
in  which  therefore  no  less  cogent  proof  could  be  allowed. 

It  is  quite  true,  when  we  take  such  a  wide  scope  as  the 
above,  that  there  is  a  large  employment  of  Analysis  in  the 
operations  referred  ta  But  so  there  is  of  Synthesis  too,  and 
they  are  both  employed  also  in  Deductive  reasoning.  In  &ct  a 
great  contemporary  of  Newton, — Hooke,— has  precisely  inverted 
the  application  of  the  terms.  He  says : — "  The  methods  of  at- 
taining a  knowledge  in  nature  may  be  two ;  either  the  Analytic 
or  the  Synthetic.  The  first  is  the  proceeding  from  the  causes 
to  the  effects.  The  second  from  the  effects  to  the  cause&...This 
[the  former]  begins  from  the  highest,  most  general  and  uni- 
versal principles  or  causes  of  things,  and  branches  itself  out 
into  the  more  particular  and  subordinate.  The  second  is  the 
more  proper  for  experimental  enquiry,  which  from  a  true  in- 
formation of  the  effect  by  a  due  process,  finds  out  the  imme- 
diate cause  thereof,  and  so  proceeds  gradually  to  higher  and 
more  remote  causes  and  powers  effective,  founding  its  steps 
upon  the  lowest  and  more  immediate  conclusions." 

The  fact  seems  to  be  that  Analysis  and  Synthesis  must  be 
understood  in  a  £bu*  wider  sense  than  that  in  which  we  are  able 
V.  24 
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to  identify  them  respectively  with  Induction  and  Deduction. 
They  are  processes  of  great  generality,  not  confined  to  either  of 
these  forms  of  reasoning.  They  are,  in  fact,  frequently  applied 
to  practical  operations  quite  outside  the  range  of  reasoning. 
The  utmost  that  we  can  say  on  this  head  is  that,  of  the  two, 
Induction  decidedly  makes  much  more  use  of  Analysis  than 
Deduction  does. 

We  shall  have  more  to  say  about  these  general  processes  in 
a  future  chapter,  but  meanwhile  a  few  pages  may  conveniently 
be  added  about  their  employment  in  Mathematics,  since  it  is 
generally  admitted  that  it  was  fix>m  this  science  that  they  were 
originally  borrowed  for  use  in  Logic  and  Natural  Philosophy. 
According  to  Stewart  their  customary  signification  in  Mathe- 
matics is  as  follows.  When  we  start  with  a  conclusion,  sup- 
posed to  be  set  before  us  for  proof,  whether  this  bear  the 
name  of  a  problem  or  a  theorem,  and  reason  'backwards'  fix>m 
it  until  we  come  to  some  axiom,  or  other  proposition  which  is 
admitted  to  be  true,  then  we  are  said  to  reason  analytically. 
When,  on  the  other  hand,  we  start  firom  such  axioms  or  other 
propositions  and  thus  reach  the  problem  or  theorem  which  has 
been  set  before  us,  then  we  are  said  to  reason  sjnithetically. 
A  typical  instance  of  the  former  process  is  any  'problem'  such 
as  is  proposed  in  examination  papers:  a  similar  instance  of 
the  latter  is  furnished  in  most  of  the  examples  in  Euclid's 
Elements, 

Between  this  usage  of  the  terms,  and  that  described  above, 
there  is  more  difference  than  may  appear  at  first  sight ;  and 
this  difference  is  indicated  in  the  accounts  given  respectively 
of  their  etymology.  In  the  common  interpretation,  analysis 
is  understood  to  be  a  breaking  up  into  parts,  a  process  of 
dissolution 'y  and  in  accordance  with  this  sense  we  generally 
find  that  the  stress  is  laid  upon  the  fact  that  the  path  back- 
wards from  the  conclusion  branches  out,  so  as  to  lead  us  to 
a  plurality  of  data  or  axioms.  In  the  mathematical  sense 
analysis  is  understood  to  be  a  retrograde  process,  that  is,  one 
fix)m  the  unproved  (i.e.  the  problem  before  us)  to  the  proved 
(the  axioms  which  establish  the  problem).  Its  etjrmology  here 
is  supposed  to  come,  not  from  the  breaking  of  a  whole  into 
pieces,  but  from  the  undoing  of  a  knot  in  which  we  may  best 
succeed  by  going  back  step  by  step  along  the  path  which  any 
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one  would  have  taken  in  the  act  of  nuiking  the  knot.  Thus 
in  proving  a  theorem,  or  solving  a  problem  which  is  supposed 
to  be  set  before  us,  we  take  the  result  provisionally  for  gtanted 
as  a  starting-point,  and  say ;  If  this  be  true,  then  would  that, 
and  if  that  be  true  so  would  something  else ;  and  so  on,  until 
we  come  to  some  already  recognized  truth.  The  fact  of  being 
led  back  to  this  point  establishes  the  conclusion.  It  is  ob- 
vious that  it  is  in  this  way  only  that  we  could  generally 
expect  to  be  able  to  solve  any  proposed  problem,  since  we 
are  not  supposed  to  have  any  hint  given  to  us  as  to  what 
premises  we  had  best  select  as  our  starting-point,  and  it  would 
be  absurd  to  keep  on  trying  one  after  another  until  we  had  hit 
on  such  as  would  answer  our  purpose. 

The  logical  reader  may  be  surprised  here  at  the  implied 
assumption  that  if  we  can  derive  any  true  proposition  fix>m 
the  proposition  proposed  to  us,  this  latter  may  be  at  once 
accepted  as  true;  since  this  may  seem  to  conflict  with  the 
well-known  doctrine  that  from  false  premises  we  may  yet 
possibly  derive  a  true  conclusion.  There  is  however  no  real 
conflict.  The  difference  arises  mainly  from  a  very  important 
characteristic  of  mathematics  as  contrasted  with  Logic.  In 
the  former  science  most  of  our  propositions  are  of  the  nature 
of  equations,  rather  than  ordinary  predications.  Hence  they 
are  simply  convertible,  in  the  sense  that  if  from  X  we  obtain 
F,  we  know  that  from  Y  we  can  obtain  X,  Take  a  simple 
example  of  a  geometrical  problem.  Let  it  be  required  to  find 
the  point  on  a  given  straight  line  from  which,  if  straight  lines 
be  drawn  to  two  given  points,  they  shall  make  equal  angles 
vdth  the  given  straight  line. 


Let  P  and  Q  be  the  given  points,  and  ST  the  straight  line. 
We  start  with  the  assumption  that  X  has  been  found  ;  that  is, 

24—2 
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that  a  point  has  been  somehow  discovered  such  that  the  angles 
8XP,  TXQ,  shaU  be  equal. 

What  we  then  try  to  do  is  to  deduce  some  consequence 
from  this  assumed  result  which  shall  be  obvious,  or  in  some  way 
already  known.  We  say,  If  QXT^PXS,  then  RXS^PXS 
(for  SXR'^^QXT);  and  if  RXS^^PXS,  then  RSncPS  (where 
P8R  is  perpendicular  to  ST).  Then  comes  the  simple  con* 
version;  If  PS^SR  (a  result  we  can  readily  secure  by  our 
own  construction),  RXS^PXS;  and  if  RXS^PXS  then 
QXT^PXS.  This  process  of  conversion  is  called  synthesis, 
whilst  the  previous  process,  of  which  it  is  the  conversion,  is 
considered  as  one  of  analysis. 

This  regressive  process  is  a  very  common  one  in  mathe- 
matics. It  is  peculiarly  appropriate  for  solving  a  desired 
problem,  or  proving  some  proposition  whose  truth  we  can 
at  best  suspect,  for  thus  we  secure  a  definite  starting-point 
Even  so  we  have  of  course  to  act  at  random  to  a  certain 
extent,  for  we  may  try  one  path  after  another  without  finding 
that  it  leads  us  to  any  known  axiom  or  to  any  obviously 
feasible  construction.  There  is  large  opening  therefore  for 
skill  and  sagacity;  but  this  procedure  nevertheless  involves  a 
whole  order  less  of  vagueness  than  if  we  attempted  to  begin 
fix>m  the  other  end.  In  this  latter  case  we  should  have  exactly 
the  same  number  of  paths  opening  out  before  us  whatever 
starting-point  we  selected ;  but  in  addition  to  this  the  number 
of  such  possible  starting-points,  in  other  words  the  number 
of  axioms  or  theorems  at  our  choice,  is  practically  infinite. 
Accordingly  the  Analytical  method,  as  giving  us  one  definite 
starting-point,  offers  great  advantages. 

On  the  other  hand  the  Synthetic,  or  progressive  method, 
in  which  we  start  fix)m  axiomatic  premises  and  derive  one 
conclusion  after  another  from  them  till  at  last  we  come  to 
the  assigned  problem  or  theorem,  is  the  best  order  for  ex- 
position. There  is  an  obvious  simplicity  and  naturalness  in 
thus  making  sure  of  every  step  that  we  take  from  the  first, 
instead  of  having  the  whole  procedure  uncertain  up  to  the 
last  moment. 

Although  however  this  mathematical  sense  of  Analysis  has 
the  warrant  of  antiquity  and  long  usage  in  its  own  appro- 
priate province,  it  seems  now  to  be  acquiring  a  much  vaguer 
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acceptation.  Owing  to  the  wide  prevalence  of  'analysis'  in  this 
retrogressive  sense,  in  the  domain  of  Algebra,  any  algebraic 
treatment  of  a  subject  is  coming  to  be  termed  analytic.  Thus 
those  who  speak  of 'Analytic  Geometry*  probably  have  little 
in  view  beyond  the  symbolic  treatment.  They  are  not  in  any 
way  contrasting  their  method  with  the  Synthetic,  but  rather 
with  one  which  depends  upon  intuition  and  geometrical  con- 
struction. They  would  consider  the  word  equally  appropriate 
even  though  they  adopted  a  method  as  closely  as  possible 
analogous  to  that  of  Euclid  in  respect  of  systematic  exposi- 
tion, provided  only  the  successive  steps  were  expressed  in 
symbolic  or  algebraic  form. 


CHAPTER  XV. 

THE  SYLLOGISM  IN  RELATION  TO  INDUCTION. 

The  discussion  in  the  last  chapter  was  intended  to  convey 
a  general  notion  of  the  nature  of  the  Inductive  process  as  here 
conceived.  There  is  however  one  particular  aspect  of  the 
question  which  needs  more  minute  investigation  in  a  sys- 
tematic work  on  Logic.  This  is  the  relation  of  Induction  to 
the  ordinary  Syllogism.  As  Mill's  doctrine  on  this  subject  is 
£Etmiliar  to  most  students  of  philosophy,  and  as  this  doctrine 
seems  to  me, — with  considerable  reservations  and  modifica- 
tions,— to  be  tenable,  we  will  begin  with  a  brief  statement  of  it 
and  then  proceed  to  offer  some  criticisms  upon  it. 

The  doctrine  in  question  may  be  briefly  stated  as  follows. 
All  knowledge  is  originally  derived  from  experience  of  par- 
ticulars, so  that  every  really  general  proposition  must  have 
been  obtained  by  our  having  generalized  beyond  the  limits  of 
observation.  Now  when  we  examine  a  valid  syllogism  of  the 
first  figure^  we  see  that  it  starts  with  a  general  proposition, 
and  that  this  proposition  actually  contains  the  conclusion. 
(Thus, '  All  if  is  Q,  P  is  J/,  therefore  P  is  Q*;  where  P  itself  is 
clearly  nothing  else  than  a  sample  of  those  ilTs  of  which  the 
major  premise  speaks.)  The  question  is  then  raised;  Under 
these  circumstances,  is  the  process  of  passing  from  the  major, 
by  aid  of  the  minor,  to  the  conclusion,  a  begging  of  the 
question,  or  not  ?    In  other  words,  at  the  time  that  we  stated 

^  It  deserves  notice  that  Mill  makes  no  explicit  reference  in  his  discussion, 
to  any  other  figure  than  the  first,  so  that  he  mast  be  presamed  to  hold  that  this 
is  the  only  fundamental  form  of  syllogistio  reasoning  :  the  other  figures 
requiring  to  be  reduced  to  the  first.  If  we  were  to  apply  his  description  to  the 
other  figures,  we  should  find  that  the  functions  of  generalization  and  explanation 
respectiyely  attributed  to  the  major  and  minor  premises  would  not  hold ;  and 
the  attempt  to  transfer  the  explanation  leads  to  very  awkward  results. 
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that  'All  if  is  Q\  did  we  or  did  we  not  know  that  P  was  Q  ? 
If  we  did,  then  there  was  no  need  to  go  through  the  parade 
of  stating  two  premises  snd  pretending  that  there  was  sn 
inference :  if  we  did  not,  then  we  had  clearly  no  right  to  state 
the  major  premise  thus  broadly  and  confidently. 

Such  is  the  difficulty.  The  solution  is  found  in  firankly 
admitting  that  there  is  no  inference  within  the  limits  of  the 
syllogistic  process  itself,  but  that  the  inference  was  secured  in 
the  act  of  obtaining  the  major  premise.  The  true  original 
premises  were  the  facts  which  had  been  observed,  and  those 
only.  Directly  we  had  generalized  these  into  our  'major 
premise  we  had  already  performed  the  whole  inference,  in  that 
direction,  which  was  warranted  by  them.  This  accounts  for  the 
major  premise ;  but  of  course  the  next  question  is.  What  is  the 
use  of  the  syllogistic  form  ?  To  this  the  reply  is  that  such  a 
form  is  one  of  considerable  practical  convenience.  Though 
all  inference  is  essentially  one  &om  peurticulars  to  particulars, 
it  is  nevertheless  a  great  safeguard  to  make  two  distinct 
operations  by  separating  the  process  of  recording  from  that  of 
interpreting  our  generalizations.  The  major  premise  records 
the  inference  in  its  widest  extent:  the  minor  interprets  it 
by  applying  it  to  any  particular  cases  as  these  arise. 

Such  is  the  Theory,  stated  in  the  briefest  terms ;  which,  it 
must  be  remembered,  has  found  acceptance  not  only  amongst 
those  who  are  in  general  accord  with  Mill's  philosophy,  but 
also  on  the  part  of  some  who  are  strongly  opposed  to  his 
general  principles.  For  instance,  such  a  strenuous  antagonist 
as  Whewell  admits  that  the  doctrine  "that  the  force  of  the 
syllogism  consists  in  an  inductive  assertion  with  an  interpre- 
tation added  to  it,  solves  very  happily  the  difficulties  which 
baffle  the  other  theories  of  the  subject"  {Philosophy  of  Dis- 
covery, p.  289). 

Instead  of  proceeding  directly  to  criticize  this  theory,  it 
will  be  more  instructive  to  begin  by  enquiring  what  are  the 
grounds  proposed  for  accepting  it.  These  seem  to  be  mainly 
the  three  following ;  two  of  them  being  positive,  in  the  sense 
that  they  are  direct  inducements  to  accept  the  new  theory, 
the  third  being  negative,  in  the  sense  that  it  is  supposed  to 
constitute  a  difficulty  in  the  way  of  our  accepting  the  common 
theory. 
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(1)  In  the  first  place.  It  may  be  considered  that  this 
account  of  the  syllogism  is  a  consequence  of  the  empirical 
theory  as  to  the  origin  of  our  knowledge.  This  does  not  seem 
to  me  to  be  the  case,  at  least  not  exclusively.  Doubtless  thoee 
who  adopt  the  empirical  theory  would  be  driven  to  accept  some 
such  explanation  as  the  one  before  us,  but  there  is  no  reason 
why  it  should  not  also  be  held  by  those  who  maintain  the 
k  priori  nature  of  a  large  part  of  our  knowledge.  This  is,  in 
fact,  WhewelFs  position,  who  accepts  Mill's  account  as  applied 
to  the  bulk  of  our  physical  knowledge.  So  fiu*  as  this  motive 
is  concerned,  then,  all  we  can  say  is  that  the  empirical  theory 
enables  any  one  who  accepts  this  explanation  to  regard  it  as  a 
universal  explanation  of  all  syllogisms,  instead  of  applying  only 
to  some  of  them. 

(2)  A  fiar  more  eflfective  motive  for  this  particular  ex- 
planation is  to  be  found,  not  in  Mill's  theory  as  to  the  origin 
of  knowledge,  but  in  his  view  of  the  attitude  of  the  logician 
towards  phenomena.  We  have  indicated  in  a  former  chapter 
some  of  the  consequences  of  what  may  be  called  'over- 
objectifying'  the  attitude  of  Logic.  It  would  hardly  be 
possible  to  find  any  better  illustration  of  this  tendency  than  is 
offered  by  some  of  Mill's  remarks  on  the  subject  now  before  us. 
He  maintains,  for  instance,  that  whoever  asserts  that '  All  M  ia 
Q*  must  know,  or,  if  not,  ou^t  to  know,  that  'P  is  Q\  because 
the  tact  that  P  is  Q  i^  simply  a  part  of  the  general  fact  that 
'AH  if  is  Q'.  "The  proposition,  Socrates  is  mortal,  is  pre- 
supposed in  the  more  general  assumption.  All  men  are  mortal : 
we  cannot  be  assured  of  the  mortality  of  all  men,  unless  we 
are  already  certain  of  the  mortality  of  every  individual  man", 
including  of  course  Socrates.  Such  a  statement  as  this  surely 
involves  some  want  of  appreciation  of  the  distinction  between 
the  objective  facts  and  our  subjective  recognition  of  them.  It 
is  quite  true  that  when  we  contemplate  the  facts  without  any 
relation  to  our  processes  of  acquiring  them;  when  we  think  of 
them  as  they  exist  in  nature  and  not  as  they  come  into  a 
syllogism;  we  see  that  the  &ct  that  *P  is  Q'  is  neither  more 
nor  less  than  a  part  of  the  broader  &ct  that  'if  is  Q'.  But 
there  is  a  very  great  difference, — for  the  purposes  of  Logic,  all 
the  difference  required, — between  saying  this  and  admitting 
that  our  recognition  of  the  former  &uct  is  necessarily  and 
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simultaneoosly  implied  in  our  acceptance  of  the  latter  pro- 
position. 

(3)  This  brings  us  to  the  only  point  which  seems  to  involve 
any  serious  difficulty.  Is  it  possible,  then,  when  we  thus  shift 
our  standing  from  this  ultra-objective  position,  to  recognize 
the  existence  of  a  distinction  between  the  premises  and  the 
conclusion  which  when  viewed  from  that  position  did  not 
appear  to  be  a  distinction  at  all  ?  Put  into  plain  words,  can  we 
suppose  a  mind  which  has  accepted  the  two  premises  and  which 
has  not  yet  accepted  the  conclusion  ?  If  there  be  any  real  step 
of  reasoning  involved  in  the  process,  then  we  ought  to  be  able 
to  make  such  a  supposition  as  this;  for,  however  short  and 
rapid  that  step  may  be,  we  can  yet  imagine  ourselves,  if  we  are 
only  quick  enough,  catching  the  mind  just  at  the  moment 
before  taking  the  step.  And  if  we  could,  so  to  say,  take  an 
instantaneous  photograph  of  the  operating  mind,  we  should 
find  it  in  the  possession  of  premises  but  not  in  possession  of  the 
conclusion.  It  is  the  supposed  impossibility  of  realizing  such  a 
state  of  things  as  this  that  has  always  constituted,  I  apprehend, 
the  principal  difficulty  in  the  way  of  accepting  the  Syllogism. 
Thus  Dugald  Stewart  puts  it  very  plainly:  "Is  it  possible  to 
conceive  an  understanding  so  framed  as  to  perceive  the  truth 
of  the  major  and  minor  propositions  and  yet  not  to  perceive  the 
force  of  the  conclusion?  The  contrary  must  appear  evident  to 
every  person  who  knows  what  a  syllogism  is"  {Works,  Ed. 
Hamilton,  ill.  74).  And  the  reader  of  Mill's  Examinaiion  of 
Sir  W.  Hamilton  will  remember  how  he  works  the  same 
objection  when  criticizing  the  general  Conceptualist  doctrine  of 
Judgments  as  expounded  by  Hamilton. 

This  criticism  does  not  seem  to  me  to  be  at  all  convincing. 
It  derives  nearly  all  its  apparent  force  from  the  extreme 
simplicity  and  familiarity  of  the  examples  commonly  selected, 
combined  (as  above  remarked)  with  a  want  of  retention  of  the 
distinction  between  the  phenomena  regarded  as  a  part  of  nature 
outside  us,  and  the  selections  and  appropriations  of  these 
phenomena  which  enter  into  our  judgments. 

The  question  before  us,  it  must  be  clearly  understood,  is 
narrowed  down  to  this.  Is  it  possible  for  any  one  who  has 
consciously  realized  that  M  is  Q,  and  P  is  Af,  not  to  consciously 
realize  that  P  is  Q?    If  so,  then,  however  rapid  and  however 
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brief  the  step  may  be  by  which  he  travels  from  one  point  to  the 
other,  a  succession  of  such  steps  will  lead  him  a  long  way  :  in 
fact,  as  for  as  we  want  him  to  go.  Look,  for  instance,  at  the 
nature  of  this  step  where  it  presents  itself  concretely  and 
intuitively,  as  in  a  geometric  diagram;  say,  in  one  of  the 
Eulerian  illustrations  of  the  syllogistic  figures.  It  must  be 
admitted  that  if  we  draw  three  small  circles  on  a  blank  sheet 
of  paper,  it  is  impossible  to  conceive  ourselves  as  occupying  the 
critical  point  in  question,  for  the  eye  will  take  in  all  the  three 
figures  simultaneously.  But  suppose  that  there  are  a  multitude 
of  figures  drawn  all  over  the  paper,  and  that  these  are  of  many 
and  very  various  outlines,  and  the  problem  assumes  a  dififerent 
aspect.  It  is  then  quite  possible  for  any  one  to  have  traced  out 
the  inclusion  of  ilf  in  Q,  and  subsequently  that  of  P  in  if,  and 
then  by  a  distinct  mental  act  to  put  these  statements  together 
so  as  to  realize  the  inclusion  of  P  in  Q. 

What  thus  applies  to  concrete  figures  applies  also,  it  may  be 
urged,  to  propositions  generally,  when  these  are  interpreted  in 
the  sense  explained  in  a  former  chapter.  When,  on  the  other 
hand,  we  adopt  the  Conceptualist  interpretation  it  certainly  is 
less  easy  to  support  the  same  contention.  This  is  the  point  so 
vigorously  worked  by  Mill  in  his  polemic  against  Hamilton. 
In  this  case  if,  P,  Q,  stand  for  concepts  or  bundles  of  attributes. 
The  admitted  simplicity  of  these  elements, — for  they  must  be 
considered  as  the  results  of  abstraction,  and  as  having  been 
therefore  stripped  bare  of  everything  but  the  few  attributes 
which  constitute  them, — makes  it  almost  impossible  to  put 
ourselves  into  the  desired  position  of  partial  appreciation  of  the 
mutual  relation  between  the  three.  The  case  here  is  much  the 
same  as  in  the  artificially  simplified  example  above  of  the 
three  circles  drawn  on  clean  paper.  I  cannot  indeed  agree  with 
Mill  that  it  is  quite  impossible  for  any  one  to  have  realized 
that  the  concept  if  is  a  part  of  Q,  and  P  a  part  of  M,  without 
simultaneously  realizing  that  P  is  a  part  of  Q.  But  the 
difficulty  of  putting  ourselves  into  such  an  instantaneous 
position  must  be  admitted.  What  Mills  polemic  seems  to  be 
really  available  against  is  the  Conceptualist  theory  of  judgments, 
of  which  this  state  of  things  is  an  outcome,  rather  than  the 
foundation  of  the  syllogism  when  this  is  expressed  in  a  less 
subjective  form. 
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That  the  man  who  has  realized  in  any  concrete  form, — for 
the  sjrmbolic  statement  intensifies  the  apparent  difficulty, — that 
All  if  is  Q  and  that  P  is  an  Jtf ,  and  who  does  not  know  yet 
that  P  is  a  Q,  is  standing,  so  to  say,  on  an  extremely  narrow 
ledge,  must  be  admitted;  but  the  only  question  is,  whether 
it  can  afford  him  a  possible  foothold.  If  it  can,  as  I  have 
been  maintaining  to  be  possible,  then  he  can  make  use  of  his 
momentary  position  to  climb  higher.  And  for  a  justification ' 
of  the  syllogistic  process  this  is  all  that  is  needed. 

An  important  consideration  must  be  borne  in  mind  here. 
In  the  Syllogism  the  processes  of  reasoning  with  which  we  are 
mostly  concerned  are  extremely  short.  There  is  a  great  deal 
of  labour  and  insight  required  perhaps  for  the  acquirement  of 
our  major  premise  in  the  form  in  which  we  can  employ  it,  and 
then  nothing  more  may  be  demanded  than  a  single  almost 
instantaneous  step  of  inappreciably  small  advance.  If  however 
our  reasoning  processes  were  carried  on  with  the  continuity  and 
intricacy  displayed  in  mathematics  we  should  soon  have  obvious 
proof  over  what  a  distance  we  may  have  advanced  by  a 
succession  of  such  apparently  insignificant  steps.  Every  one 
who  has  studied  mathematics  must  have  experienced  a  feeling 
of  surprise  at  times  in  finding  how  far  he  has  been  unconsciously 
carried  on  in  this  way.  He  starts  with  a  premise  which  it  may 
take  some  trouble  to  distinguish  fix)m  a  pure  identity,  and  finds 
that,  starting  from  this,  he  may  be  imperceptibly  led  on  by 
intuitively  obvious  advances  into  some  profound  and  far- 
reaching  algebraical  formula.  In  the  ordinary  syllogism  there 
is  of  course  nothing  corresponding  to  this,  but  if  we  were  to 
select  examples  fix)m  the  more  complicated  varieties  offered 
under  the  Symbolic  treatment  of  Logic  it  would  not  be  difficult 
to  find  instances  which  should  approximate  to  those  in  mathe- 
matics. 

The  view  here  adopted  of  the  nature  of  the  Syllogistic 
process  and  of  its  relation  to  Induction  may  therefore  be 
summarily  stated  as  follows.  The  common  traditional  account 
of  that  process  seems  a  perfectly  tenable  one;  that  is,  the 
objection  against  it  that  it  involves  necessarily  a  petitio 
principii,  and  only  states  as  a  conclusion  what  we  must  have 
known  as  a  premise,  is  not  valid.  On  the  contrary,  it  is  quite 
possible  to  suppose  any  one  setting  out  from  the  two  premises 
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as  his  real  starting  point,  and  reaching  a  conclusion  which, 
regarded  as  a  proposition  or  judgment  held  by  him,  may  be 
something  distinctly  new.  If  this  be  so,  it  is  not  necessary, 
with  Mill,  to  insist  upon  going  behind  those  premises  in  order 
to  enquire  into  the  grounds  of  their  original  acceptance :  the 
customary  logical  process  of  taking  them  for  granted,  and 
starting  from  them  as  the  origin  of  our  reasoning,  is  quite 
consistent  and  tenable. 

But  though  it  is  permissible  thus  to  start  from  the  premises, 
and  ask  no  question  about  how  they  were  obtained,  we  are  not 
necessarily  bound  to  do  this.  When  we  do  proceed  to  enquire 
into  their  warrant  the  answer  becomes  less  simple,  and  may 
take  one  of  two  forms.  Sometimes  we  should  find  that  the 
original  data  on  which  the  major  premise  was  based  are  so 
close  to  hand  that  a  moment's  reflection  will  suffice  to  revive 
them.  If  the  reader  will  recall  an  example  which  we  have 
already  discussed,  (v.  chap.  V.  p.  126)  viz.  that  of  a  person  being 
pronounced  certain  to  die  because  he  has  been  bitten  by  a 
cobra,  it  will  probably  be  admitted  that  if  the  question  were 
proposed  to  a  number  of  persons  who  had  no  notion  of  illustrating 
or  confriting  any  particular  theory  of  the  syllogism,  we  might 
get  just  as  many  answers  suggestive  of  the  deductive  as  of  the 
inductive  form  of  inference.  If  so,  then  those  who  adopted  the 
deductive  form,  by  assigning  the  ground  '  All  those  who  are  so 
bitten  die',  would, — ^if  there  was  the  slightest  delay  in  accepting 
this  ground,  or  if  anything  directed  attention  to  the  reasoning, 
— at  once  admit  that  the  individual  observations  were  the  real 
grounds  of  their  assertion.  Whenever  this  is  the  case ;  whenever, 
if  one  may  so  put  it,  the  individual  facts  are  so  close  beneath 
the  sur£9u^  that  we  may  see  them  through  the  thin  medium  of 
the  universal  proposition,  then  Mill's  account  of  the  syllogistic 
process  is  the  simplest  and  best.  In  these  cases  the  deductive 
form  is  comparatively  circuitous  and  artificial ;  the  actual  in- 
ference is  to  all  intents  and  purposes  inductive. 

Often  however  the  (acta  are  far  too  remote  to  be  thus 
readily  reached.  We  hold,  and  hold  with  confidence,  multi- 
tudes of  propositions,  for  which  we  should  find  it  impossible 
at  the  moment  to  assign  &cts  in  proof.  It  is  quite  consistent 
to  claim  that  no  general  proposition  can  be  a  true  tdtimate 
starting  point,  and  yet  to  admit  that  such  propositions  are 
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often  the  only  starting  point  from  which  the  thinker  actually 
did  aet  out,  and  often  indeed  the  (mly  ones  from  which  he 
possibly  could  have  set  out.  What  in  &ct  is  commoner  than 
to  be  convinced  of  the  truth  of  some  general  statement,  and 
to  be  convinced  that  we  are  justified  in  holding  it,  without 
our  having  the  slightest  recollection  at  the  time  what  the 
data  were  which  had  at  one  time  or  another  sufficed  to  con- 
vince us  ?  Now  a  theory  of  the  Syllogism  which  requires  for 
its  explanation  and  justification  that  the  full  account  of  it  should 
straggle,  so  to  say,  over  our  whole  life,  if  we  are  to  find  scope 
for  both  its  premises  and  conclusion,  is  surely  unfitted  for  the 
purpose  of  Logic.  Nothing  but  a  supposed  insuperable  diffi- 
culty, at  some  point  or  other,  in  the  common  explanation,  could 
force  us  to  any  account  so  Beur-fetched  as  this ;  and  that  there 
is  no  such  insuperable  difficulty  we  have  endeavoured  to  show. 

Mill's  explanation,  indeed,  if  we  insist  upon  extending  it 
to  such  cases  as  these,  seems  really  to  be  a  transgression  into 
the  province  of  Psychology :  an  attempt  to  determine  the  ulti- 
mate  sources  of  knowledge.  It  is  very  likely  true  that  if 
we  probed  the  sources  of  our  knowledge  to  the  bottom  we 
should  find  that  it  all  originated  from  particular  facts;  pro- 
vided always  that  we  were  at  liberty  to  appeal,  if  occasion 
required,  to  ancestral  knowledge;  that  is,  so  £bu*  as  we  are 
concerned,  to  inherited  acquirements.  But  Logic,  as  here  con- 
ceived, is  not  a  historical  or  psychological  science.  It  must 
be  prepared  to  start  at  any  moment  fi:x>m  our  present  standing 
point,  or  at  most  from  a  step  or  two  behind  this,  and  to 
offer  an  account  of  the  connection  of  our  beliefe  over  this  limited 
range. 

It  seems  therefore  to  follow  that  if  we  are  determined  to 
make  everything  give  way  to  unity  and  consistency  by  ad- 
mitting only  one  explanation  of  the  syllogism  and  of  its 
relation  to  Induction,  we  might  accept  either  the  common 
account  or  that  of  Mill;  though,  as  a  sole  explanation,  the 
former  seems  decidedly  preferable.  But  it  appears  to  me  that 
we  shall  keep  much  closer  in  accordance  with  the  actual  pro- 
cesses of  thought  if  we  admit  them  both,  each  holding  good  in 
its  own  particular  circumstances.  Mill's  account  seems  the 
nearest  to  the  mark  in  those  cases, — comparatively  exceptional 
as  they  doubtless  are, — in  which  we  use  the  syllogistic  form,  or 
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an  abbreviation  which  is  naturally  expanded  into  that  form,  but 
in  {which  the  basement  of  individual  beta  is  so  near  below  the 
surface  that  the  shortest  scrutiny  will  serve  to  detect  them. 
And  the  common  account,  on  the  other  hand,  is  the  most  satis- 
factory in  that  wide  variety  of  cases  in  which  we  hold  a  proposi- 
tion, though  we  cannot  conveniently,  and  perhaps  cannot  at  all, 
recall  the  grounds  on  which  we  do  thus  hold  it. 


CHAPTER  XVI. 

ANALYSIS;  SYNTHESIS;  HYPOTHESIS, 

We  have  had  from  time  to  time,  in  the  course  of  the  pre- 
ceding chapters,  to  take  notice  of  the  general  processes  of  Analysis 
and  Synthesis.  This  reference  was  unavoidable,  for  not  only 
do  these  processes  meet  us  in  the  guise  of  deliberate  methods 
of  procedure, — as  when  we  discussed  their  supposed  equiva- 
lence to  Induction  and  Deduction  respectively, — but  they  also 
pervade  every  elementary  operation  which  enters  into  Logic. 
We  could  not  formulate  propositions,  we  could  not  even  conceive 
notions  or  employ  terms,  unless  our  own  minds  and  the  minds  of 
others  before  us  had  been  long  and  actively  at  work  in  the  way 
both  of  Analysis  and  of  Synthesis. 

I.  We  cannot  however  get  far  in  our  discussion  of  these 
processes  without  having  a  third  process  suggested  to  us,  which, 
for  want  of  a  better  term,  may  reasonably  be  termed  Hypothesis. 
It  is  by  no  means  the  same  as  those  two,  but  it  is  inextricably 
involved  in  all  their  higher  applications,  and  it  seems  to  be  time 
now  to  devote  a  chapter  specially  to  its  consideration.  I  am  fully 
aware  that  the  employment  of  the  word  Hypothesis,  in  such  a 
comprehensive  sense  as  is  here  suggested,  may  be  misleading, 
since  very  possibly  the  principal  associations  with  which  it  will 
be  connected  in  the  reader's  mind  are  derived  from  the  frequent 
caution  inculcated,  on  the  supposed  authority  of  Newton,  against 
its  free  introduction  into  Physical  enquiry.  But  in  de&ult  of 
any  better  term  this  will  serve  our  purpose,  and  the  best  efforts 
will  be  made  to  prevent  any  misconception  as  to  the  sense  in 
which  it  is  here  used. 

The  simplest  way  of  introducing  the  subject  will  be  by 
recurring  to  a  distinction  already  pointed  out  when  we  were 
speaking  about  Analysis  and  Synthesis  in  a  former  chapter. 
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What  we  sometimes  mean  by  these  terms  is  the  actual  physical 
process  of  combining  and  separating  the  various  elements 
involved:  sometimes,  on  the  other  hand,  we  merely  mean  to 
refer  to  an  exercise  of  abstraction,  the  thinking  of  the  elements 
separately.  The  former  is  possible  in  the  case  of  Chemistry, 
and  therefore  the  usage  of  the  term  in  this  science  is  perfectly 
literal.  In  order  to  procure  oxygen  or  hydrogen  separately, 
we  are  not  obliged  to  confine  ourselves  to  'thinking  away' 
the  other  ingredients  with  which  they  may  happen  to  be  com- 
pounded ;  we  can  remove  them  in  their  concrete  reality.  The 
separate  elements  are  therefore  of  the  same  order  of  concreteness 
as  was  the  compound  from  which  they  were  obtained ;  and  if  we 
want  to  reoombine  them,  say  in  order  to  produce  water,  we  have 
only  to  carry  out  the  proper  means  of  doing  this.  In  other  cases, 
— as  generally  holds  where  organic  phenomena  are  concerned, — 
we  are  often  able  to  effect  the  analysis  in  this  sense,  but  are  not 
able  to  carry  out  the  converse  synthesis. 

Now  compare  with  this  the  case  of  Mechanics.  When,  for 
instance,  we  are  said  to  '  resolve  *  the  motion  of  some  moving 
body,  are  we  dealing  with  as  concrete  realities  as  the  chemist 
does?  A  body  is  moving,  say,  along  the  diagonal  of  a  parallelo- 
gram, and  we  say  that  this  motion  may  be  resolved  into  two 
others  corresponding  respectively  to  two  adjacent  sides  of 
that  figure.  We  are  not  supposed  to  be  touching  the  moving 
body,  and  therefore  it  may  seem  as  if  we  were  only  dealing 
with  the  phenomena  through  the  agency  of  the  mind.  The 
actual  motion  however  might  have  been  produced  by  a  combina- 
tion of  two  others,  that  is,  by  a  true  physical  synthesis.  Suppose, 
for  instance,  we  carry  a  tray  in  a  direction  parallel  to  one  of 
its  sides,  whilst  a  ball  is  set  rolling  on  it  in  a  direction 
parallel  to  an  adjacent  side ;  the  real  motion  of  the  ball  rela- 
tive to  the  room  (provided  the  two  component  motions  were 
properly  adjusted)  will  be  in  the  direction  of  the  diagonal. 
In  this  case,  if  the  actual  path  traced  out  by  the  ball  were  all 
that  is  shown  to  any  one,  he  could  not  know  that  it  had  not  been 
produced  by  a  body  moving  under  one  single  impulse.  Among 
such  phenomena  as  these,  therefore,  we  seem  to  be  in  an 
intermediate  position  between  what  may  be  called  physical 
and  mental  Analysis  and  Synthesis. 

Once  more.     When  we  are  dealing  with  individual  events 
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of  a  very  comprehensive  and  intricate  kind,  whether  these  he 
physical  or  moral, — say  the  production  of  the  existent  order  of 
nature  on  the  earth's  sur&ce  as  discussed  by  the  geologist; 
the  outcome  of  a  long  play  of  motives  as  displayed  in  the 
character  of  some  one  whom  we  know;  or  the  whole  suc- 
cession of  mental  and  moral  phenomena  which  go  to  make 
up  what  we  call  a  political  revolution, — what  is  the  nature  of 
Analysis  here  ?  It  is  obvious  that  such  performances  as  these 
cannot  be  repeated  at  will ;  still  less  can  we  display  separately 
the  elements  which  constitute  them.  Accordingly  the  process 
of  Analysis  must  be  understood  in  a  very  different  sense  from 
that  in  which  the  chemist  regards  it. 

II.  The  mere  suggestion  of  such  examples  as  those  above 
seems  to  remind  us  that,  along  with  the  processes  of  Analysis 
and  Synthesis,  we  must  take  account  of  another,  which  is  quite 
as  important  and  as  &r  reaching  as  either  of  these.  Directly 
we  proceed  to  apply  the  former  to  any  but  such  phenomena 
as  are  well  within  our  practical  grasp,  we  find  ourselves  con- 
fronted by  the  question.  Under  what  circumstances  and  to 
what  extent  are  we  at  liberty  to  imagine  things  otherwise 
than  they  actually  are?  Remember  that  what  we  are  here 
speaking  of  is  not  mere  Abstraction:  that  is,  we  axe  not 
merely  thinking  of  this  or  that  aspect  of  one  of  these  com- 
plicated series  of  events.  What  we  are  doing,  in  this  Ana- 
lysis, is  to  conceive  elements  existing  separately  which  we  know 
never  do  so  exist.  This  chapter  will  be  devoted  to  a  detailed 
examination  of  the  nature  and  the  warrant  of  the  process  here 
referred  to. 

To  the  best  of  my  knowledge  and  belief  such  an  enquiry 
as  this  has  never  been  made.  The  extreme  familiarity,  and 
the  apparently  undisputed  license,  of  freely  making  suppositions 
in  every  direction,  and  over  whatever  range  we  like,  has  probably 
led  most  of  those  who  write  on  our  mental  operations  to  take  it 
for  granted  that  there  was  nothing  here  to  call  for  serious  dis- 
cussion. This,  we  think  it  will  be  found,  is  very  far  from  being 
the  case ;  but  we  have  to  face  a  consequence  of  this  neglect  in 
the  total  absence  of  any  well  recognized  name  for  the  operation 
in  question. 

The  word  which  will  here  be  used,  for  want  of  any  better, 
is  Hypothesis  or  Supposition.  To  understand  the  sense  in 
V.  25 
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which  this  word  is  employed  we  need  only  refer  back  to  that 
assumption  of  a  fundamental  Duality  which  has  been  already 
insisted  on  as  demanded  for  a  Material  or  Objective  Logic, 
and  indeed  for  any  rational  discourse  about  the  world  of  phe- 
nomena. Recall  for  a  moment  the  contrast  between  the  oouise 
of  nature,  or  great  complex  of  objective  facts  which  exists 
without  us,  and  our  own  mental  pictures  or  representations 
of  this.  The  two  ought,  as  a  general  rule,  to  be  in  harmcmy 
with  each  other.  And  so  long  as  this  harmony  prevails  we 
have  a  variety  of  names  for  our  various  mental  pictures  of  the 
external  events,  the  distinctions  as  thus  named  turning  mostly 
on  the  diflFerent  time  relations  between  the  two.  If  the  con- 
ception be  supposed  to  have  its  corresponding  objective  counter- 
part in  the  future,  then  we  commonly  call  it  an  anticipation, 
forecast,  prophecy,  presentiment,  or  so  forth,  according  to  the 
nature  of  its  warrant  and  the  source  from  which  it  is  derived.  If 
it  refers  to  the  past,  and  is  within  the  sphere  of  our  own  per- 
sonal experience,  we  call  it  a  recollection :  if  it  was  derived 
from  the  experience  of  others  we  should  generally  consider  it  as 
embodied  in  a  narrative,  a  testimony  or  a  history.  If  it  refers  to 
the  present  it  is  not  so  familiarly  recognized  and  named,  though 
the  same  essential  relation  between  the  two  elements  exists,  and 
these  may  be  similarly  compared.  For  instance,  my  mental 
picture  of  a  cricket  match,  which  is  now  going  on  in  some  other 
part  of  the  country,  stands  in  a  certain  relation  to  that  event 
itself;  it  must  be  right  or  wrong,  or  partially  right  and 
wrong,  compared  with  what  we  may  call  its  original.  But 
the  relation  here  is  generally  such  a  very  transient  one  that  we 
have  not  got  special  names  corresponding  to  '  anticipations '  or 
'  recollections  \ 

In  the  foregoing  cases  the  conception  was  supposed  to  be  a 
correct  one.  At  any  rate  if  it  were  not  so,  it  was  intended 
to  be  so,  and  any  lapse  from  correctness  was  a  defect.  Now 
what  is  here  understood  by  a  Hypothesis  is  any  such  concept 
or  mental  picture  when  it  is  either  known  or  suspected  not  to 
be  in  accordance  with  facts,  or  at  best  put  forward  tentatively 
as  what  may  eventually  be  found  in  such  accordance.  It  is 
not  a  merely  mistaken  one,  held  for  true  and  afterwards  found 
to  be  wrong,  but  is  deliberately  entertained  in  the  doubtful 
attitude,   and   shows   its   essential    character   whilst   it  is   so 
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entertaixied.  Like  the  correct  conceptions,  treated  above,  these 
also  admit  of  subdivision  into  various  different  kinds,  but  the 
distinctions  in  this  latter  case  will  be  found  to  turn  on  anodier 
pinciple.  These  Hypotheses  are  not  popularly  distinguished 
according  as  they  refer  to  events  in  the  past  or  the  future, — 
the  reasons  for  this  we  shall  see  more  clearly  presently, — but 
rather  according  to  the  purpose  they  are  intended  to  fulfil,  the 
seriousness  with  which  they  are  entertained,  or  the  elaborateness 
of  their  constructioiL  When  they  are  the  serious  or  semi-serious 
suggestion  of  a  scientific  man,  adapted  for  purposes  of  physical 
illustration,  they  may  be  dignified  by  the  name  of  Hypotheses. 
When  they  are  conceptions  referring  to  some  trifling  event, 
especially  when  they  are  taken  up  on  very  light  grounds,  they 
mostly  go  by  the  name  of  Quesses.  When  they  are  the 
elaborate  constructions  of  a  poet  or  a  novelist,  dealing  per- 
haps with  a  whole  group  of  events  in  a  long  narrative,  they 
go  by  such  names  as  that  of  a  tale  or  a  poem. 

The  main  &cts  thus  suggested  are  so  fSamiliar  to  everybody 
that  one  really  feels  as  if  some  apology  were  needed  for  de- 
manding that  such  a  well-known  process  shall  be  accounted 
for  and  justified.  And  yet  when  we  come  to  view  the  whole 
question  scientifically  it  does  really  look  as  if  there  were  tai 
opening  for  some  serious  explanation.  The  general  aim  of  all 
rational  observation  and  speculation  is  so  obviously  that  ot 
securing  a  complete  and  accurate  correspondence  between  the 
mental  and  the  physical,  between  what  we  think  and  conceive 
within  us  and  what  we  observe  and  feel  without  us,  that  we 
may  well  enquire, — even  at  the  risk  of  being  thought  for  the 
moment  to  ask  a  foolish  question, — what  exactly  is  the  justi- 
fication of  frequent  and  deliberate  departure  from  this  general 
aim.  How  does  it  come  to  pass  that  we  often  find  it  so  helpful 
to  conceive  the  course  of  events  to  be  other  than  they  actually 
are,  when  our  final  aim  is  only  to  conceive  them  as  they 
are  ?  And  granting  the  utility  of  these  conscious  divergences 
firom  what  we  may  call  '  the  truth  of  things ',  we  ought  still 
to  ask  if  they  are  subject  to  no  kind  of  control  or  limita- 
tion ?  If  we  may  '  suppose '  some  things,  why  not  anything 
whatever  ? 

My  own  opinion  is  that  the  whole  exercise  of  this  im- 
portant and  fieu:  reaching  procedure,  by  which,  in  its  broader 

25—3 
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flights,  we  contemplate  the  wildest  and  most  impossible  phy- 
sical combinations,  has  sprung  from  very  small  beginnings. 
This  habit  of  Hypothesis  has  its  roots  in  the  necessities  of  daily 
and  primitive  life,  having  commenced  in  fact  amidst  the 
inevitable  mistakes  and  shortcomings  of  human  faculties.  But 
having  shown  its  usefulness  and  indispensableness  there; 
having  engrained  itself  in  our  habits  of  thought  and  having 
fitted  itself  with  a  peculiar  and  appropriate  form  of  speech;  it 
has  adapted  itself  to  continually  wider  requirements.  The 
result  is  that  we  not  only  find  it  highly  convenient  in  the 
exigencies  of  daily  life,  but  that  we  have  also  converted  it  into 
one  of  our  most  powerful  scientific  instruments  and  into  one  of 
our  most  effective  emotional  and  illustrative  aids  in  the  general 
pursuit  of  Science. 

The  process  may  be  tracked  back  to  that  very  familiar 
state  of  things  in  our  practical  life  in  which  we  are  in  doubt 
between  two  or  more  alternatives.  Without  the  slightest  wish 
deliberately  to  contemplate  the  felse  or  the  doubtful; — on  the 
contrary,  with  the  most  pressing  inducements  to  entertain  only 
what  is  true ; — ^we  yet  find  that  daily  life  cannot  go  on  without 
contact  with  the  former.  However  true  it  may  be  that  the 
ideal  state  of  knowledge  is  that  in  which  we  can  at  will 
summon  up  with  certainty  any  portion  of  the  whole  course 
of  events  around  us, — past,  future  or  present, — we,  in  our 
actual  condition,  are  still  indefinitely  remote  fi:x>m  this.  Much 
of  the  range  of  practical,  as  well  as  of  speculative  life,  presents 
itself  to  us  in  the  form  of  alternative  certainty,  if  of  certainty 
at  all.  We  may  succeed  in  limiting  the  possibilities  to  two  or 
three,  and  to  making  sure  what  we  shall  do  ourselves  or  what 
others  will  do,  according  as  one  or  other  of  these  shall  come  to 
pass.  Reasons  were  given,  in  Chap.  X,  in  favour  of  the  view 
that  this  state  of  things  is  the  essential  condition  of,  and  offers 
the  original  field  for,  the  use  of  the  particle  *%/':  in  other  words 
for  the  use  of  the  hypothetical  proposition. 

This,  of  course,  is  carrying  things  a  very  long  way  back. 
We  are  thus  referred  to  a  primitive  or  practical  use  of  the 
process,  as  evidenced  by  the  occurrence  of  the  hjrpothetical  form 
of  proposition  in  all  civilized  languages.  But,  starting  from 
this  narrow  practical  application,  the  same  form  has  developed 
and  adapted  itself  to  fer  wider  uses  of  science  and  of  fiemcy. 
From  mere  hjrpothetical  propositions  and  their    originating 
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circumstances,  we  are  led  on  to  enquire  into  the  nature  and  use 
of  Hypothesis  generally. 

(1)  The  first  of  these  developments  which  we  will  now 
consider  seems  really  to  be  nothing  more  than  a  slight  modi- 
fication and  extension  of  our  attitude  under  very  &miUar  prac- 
tical circumstances.  Take  one  of  the  simplest  of  cases,  such  as 
those  which  were  referred  to  when  we  were  discussing  hypo- 
thetical propositions.  We  are,  say,  contemplating  the  weather 
of  to-morrow.  Will  it  rain  or  not  ?  We  cannot  be  sure:  but 
we  can  form  the  two  postulates  of  rain  and  fine  weather,  and  we 
can  say,  *If  it  rains,  I  shall  go  to  the  exhibition',  *  If  it  is  fine, 
I  shall  go  to  Richmond'.  Here  it  is  obvious  that  we  are 
keeping  as  close  as  we  can  to  the  reality,  that  is,  to  the  real 
future  experience  before  ua  We  have  not  the  slightest  wish 
that  our  conceptions  should  vary  fit)m  the  fiacts.  Our  outlook 
is  a  most  limited  and  practical  6ne. 

But  having  once  become  &miliar  with  this  attitude  and 
having  acquired  a  peculiar  form  of  speech  in  which  to  embody 
it,  we  soon  find  that  the  same  form  will  help  us  in  other  casea 
This  distinct  contemplation  of  alternatives  in  a  doubtful  firame 
of  mind,  as  indicated  above,  is  primarily  confined  to  the  future 
and  was  not  intended  to  simplify  a  difficult  problem.  But  we 
soon  come  to  find  that  it  can  be  applied  to  the  past  as  readily 
as  to  the  fiiture,  and  that  it  may  become  a  powerful  aid  in  the 
way  of  simplification  and  discovery.  For  instance,  a  man  has 
been  murdered,  and  we  are  endeavouring  to  discover  who  it  was 
who  perpetrated  the  crime.  The  hypothetical  attitude  and 
form  of  speech  come  in  here  most  usefully.  Though  originally 
intended  for  prospective  purposes,  we  soon  see  that  it  will 
readily  adapt  itself  to  occasions  which  are  retrospective.  I 
begin  to  think  over  the  various  possible  agents.  I  say  to 
myself,  *If  it  were  A  who  did  it  he  must  have  been  away  from 
his  work  at  the  time:  but  he  is  known  on  the  contrary  to  have 
been  in  the  shop  all  day', — 'If  it  were  B  he  must  have  got 
possession  of  a  gun :  but  how,  and  what  has  he  done  with  it 
since  ?' — *If  it  were  C  he  would  have  been  suspected  at  once, 
and  his  appearance  on  the  scene  would  have  caused  alarm'. — 
*If  however  it  were  D  there  seems  no  such  difficulty  to  be 
accounted  for'.  And  in  this  way  we  may  proceed  successively 
through  a  string  of  such  suppositions. 
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This,  of  course,  when  we  take  acooont  of  the  whole  pro- 
cedure from  the  assumed  starting-point  to  the  ccmclusion,  is 
what  was  described  in  a  former  chapter,  when  we  were  engaged 
in  discussing  the  geometrical  usage  of  the  term,  as  the  Analytic 
Method.  At  present  we  are  mainly  ccmcemed  with  that  start- 
ing-point regarded  as  a  su|qposition  or  Hjrpothesis.  This  use  of 
Hypotheses,  in  which  a  supposition  is  made  in  order  to  account 
for  a  given  fisu^t,  and  which  we  may  term  the  constructive  use, 
seems  to  be  nothing  more  than  a  development  of  the  practical 
use  of  common  life;  and  had  not  the  wants  of  this  provided  us 
with  a  handy  but  peculiar  form  of  speech  for  the  purpose,  it  is 
hardly  possible  that  we  should  ever  have  found  ourselves  able  to 
appeal  to  such  a  resource  with  the  success  we  actually  attain. 
There  can  of  course  be  no  question  that  we  find  the  greatest 
assistance  in  thus  setting  up  one  supposition  after  another  when 
we  are  engaged  in  unravelling  an  intricate  problem.  Our  Acui- 
ties being  as  limited  as  they  are,  and  the  processes  of  nature 
and  of  human  conduct  being  as  complicated  as  they  are,  we  can 
seldom  see  far  before  us  or  behind  us.  Even  in  the  most  abstract 
of  sciences,  mathematics,  we  cannot  always  succeed  in  thus  un- 
ravelling more  than  a  short  skein  at  a  time.  / 

What  we  do  therefore  is  to  invent  possible  cases  one  after 
another  and  trace  their  consequences.  This  is  peculiarly  a 
method  of  enquiry  or  investigation,  as  distinguished  from  one 
of  exposition.  Every  enquirer,  for  instance,  would  naturally 
adopt  some  such  resource  if  he  had  to  account  for  an  event  such 
as  the  murder  referred  to  above,  where  it  did  not  appear 
obvious  at  first  upon  whom  suspicion  should  &11.  And  what 
we  thus  resort  to  in  the  affairs  of  common  life  the  scientific 
observer  will  also  find  serviceable  in  his  own  department.  He 
contemplates  one  possibility  after  another,  using  each  of  these 
merely  as  a  sort  of  scaffolding  which  may  be  useftil  in  the 
erection  of  a  more  solid  structure,  but  which  would  be  swept 
away  as  soon  as  it  had  served  its  purpose. 

So  much  then  for  this  'constructive'  use  of  Hypotheses. 
All  the  advance  which  we  have  so  far  contemplated  consisted 
in  transferring  our  suppositions  firom  the  practical  wants  of  the 
immediate  future,  and  employing  them  to  account  for  the  past 
and  the  present:  using  them,  that  is,  for  a  purpose  which  is 
either  scientific,  or  at  least  of  speculative  rather  than  of  merely 
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practical  interest.  The  conceptions  whidi  we  thus  entertain, 
however,  though  often  doubtful,  were  never  considered  to  be 
certainly  false. 

(2)  But  the  extension  by  which  this  point  has  been  reached 
admits  of  being  carried  out  further.  Just  as  we  found  that 
there  was  no  necessity  to  confine  our  suppositions  to  the  narrow 
limits  represented  by  our  own  possible  future  experience  at  any 
particular  conjuncture,  but  that  they  would  play  a  useful  part 
when  applied  to  the  past  or  to  the  experience  of  other  persons^ 
so  we  may  come  to  perceive  that  there  is  no  necessity  to  confine 
them  to  the  limits  of  any  possible  experience  at  all.  What  are 
we  to  say,  for  instance,  to  the  various  hypotheses  which  meet  us 
on  the  pages  of  any  work  on  mathematical  Physics  or  on  Poli- 
tical EJconomy?  We  may  there  find  the  writers  postulating 
not  merely  special  facts,  but  also  general  laws,  such  as  we  know 
for  certain  never  did  happen  and  never  will.  In  the  course  of 
some  discussion  about  the  rotation  of  the  earth  around  its  axis 
we  may  find  ourselves  bidden  to  conceive  the  velocity  suddenly 
increased,  and  asked  to  determine  the  consequences  in  reference, 
say,  to  the  water  of  the  sea:  it  may  be  proposed  to  determine 
what  must  be  the  increase  of  velocity  to  drive  all  the  water 
off  the  surfietce  of  the  earth.  So  in  some  works  on  Political 
Economy,  in  the  course  of  a  discussion  about  the  currency^ 
we  may  have  the  question  proposed  as  to  what  would  happen 
were  the  amount  of  coin  in  circulation  to  be  suddenly  doubled 
or  halved.  Or,  in  the  course  of  a  discussion  upon  Capital,  it  may 
be  asked.  What  would  happen  were  all  productive  labourers  to 
cease  working  for  a  certain  time  ?  Every  reader  of  the  Science 
knows  how  fi^uent  are  these  imaginative  suggestions. 

Now  what  is  the  meaning  of  all  this  ?  Such  suppositions 
as  these  are  not  simply  borrowed  fix>m  Wonderland :  they  are 
not  meant  merely  to  startle  and  amuse.  They  are  proposed  by 
the  soberest  and  most  exact  writers  quite  as  often  as  by  any 
others,  and  are  therefore  certainly  designed  for  some  scientific 
purpose.  That  purpose,  doubtless,  is  illustrative.  The  practical 
and  constructive  aim  is  not  of  course  entirely  absent  even  here, 
but  it  is  very  remote,  and  is  quite  subordinate  to  the  specula- 
tive. Such  employment  may  be  compared  to  a  sort  of  fencing 
exercise  which  we  take,  not  for  its  own  sake  but  to  make 
ourselves  thoroughly  Seimiliar  with  the  use  of  our  weapons  for 
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more  serious  purposes.  These  hypotheses, — or  problems,  as 
they  are  often  called  when  deliberately  proposed  for  solution, — 
may  be  very  useful  in  familiarizing  us  with  every  possible 
combination  of  events.  In  order  to  attain  a  clear  comprehension 
of  the  bearing  of  a  law  in  the  complicated  combinations  in 
which  it  may  present  itself  in  nature,  we  may  find  it  necessary 
to  begin  by  working  out  the  results  which  would  follow  firom 
it  and  fi:om  similar  laws,  in  a  number  of  simpler  but  actually 
non-existent  examples. 

III.  Inasmuch  as  no  two  combinations  of  circumstances,  in 
subjects  of  a  complicated  character,  ever  will  be  found  to  agree 
in  all  respects,  the  reader  will  see  that  we  are  here  being 
brought  round  to  the  topics  of  Analysis  and  Synthesis.  But 
before  reopening  any  discussion  about  the  nature  of  these 
processes,  it  will  be  well  to  enquire  what  are  the  limits  of 
admissibility  of  Hjrpotheses  such  as  those  just  indicated? 
Under  what  conditions,  or  over  what  range,  are  we  entitled  to 
resort  to  them  ? 

(1)  The  first  of  these  conditions  is  of  a  somewhat  formal 
character ;  that  is,  it  limits  the  nature  rather  than  the  applica- 
tion of  the  hypothesis.  We  may  express  this  condition  briefly 
by  saying  that  the  conceived  change  in  the  natural  career  of 
events  which  is  mentally  introduced  when  we  make  a  hjrpo- 
thesis,  and  which  in  fact  constitutes  the  hjrpothesis,  must  be 
perfectly  determinate.  It  can  be  made  so  because  it  is  arbi- 
trary, since  any  supposed  change  which  we  introduce  ourselves  is 
in  our  own  power  to  make  it  what  we  will.  The  firamer  of  the 
hypothesis  ought  to  be  able  to  assign  precisely  the  nature  and 
the  limits  of  the  change  which  he  mentally  contemplates ;  and 
he  should  recognize  that  everything  which  he  does  not  thus 
change,  or  which  is  not  implicated  in  what  he  does  thus  change, 
remains  unaltered ;  that  is,  is  left  to  develop  itself  according 
to  its  own  natural  laws.  Our  hypotheses  must  always  presup- 
pose that  there  is  an  established  order  of  nature, — for  speculation 
of  a  rational  kind  could  not  take  a  single  step  in  true  chaos, — 
into  which  we  suppose  ourselves  introducing  some  perfectly 
definite  change.  This  change  may  be  of  various  kinds ;  but  it 
will  generally  consist  either  in  some  alteration  of  the  general 
laws  which  govern  the  course  of  events,  or  in  some  single  specific 
alteration  in  these  events  themselves.    It  may  be,  for  instance, 
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that  we  are  supposing  that  the  law  of  attraction  of  gravitation 
is  altered  from  that  of  the  inverse  square  of  the  distance  to  that 
of  some  other  power.  Or  it  may  be  that  we  are  supposing  a 
single  change,  once  for  all,  in  the  velocity  of  rotation  of  the 
earth,  that  body  being  then  left  to  obey  the  recognized  laws  of 
motion.  Clearly  in  any  such  cases  as  these  we  can  state 
precisely  what  it  is  that  we  have  supposed  to  undergo  alteration 
and  to  what  precise  amount;  and  assuming  that  the  general 
laws,  and  particular  collocations,  remain  unaltered  in  all  other 
respects,  we  trace  the  cx>nsequences  of  the  hypothetical  inno- 
vation. In  Physical  Science,  at  any  rate,  the  slightest  haziness 
as  to  the  limits  of  our  hypothesis  would  never  be  tolerated. 
And  we  may  say  the  same  in  the  scientific  treatment  of  Political 
Economy.  Every  student  of  that  science  knows  how  suppo- 
sitions of  the  wildest  character, — if  regarded  from  a  practical 
point  of  view, — are  frequently  made  by  sober  writers.  Such 
authors  postulate  changes  of  conduct,  or  of  physical  elements, 
the  real  occurrence  of  which  in  any  community  would  indicate 
either  that  the  society  was  composed  largely  of  maniacs  or  that 
it  was  likely  soon  to  assume  that  character.  But  these  writers 
know  exactly  what  they  mean,  and  they  will  be  found  to  impose 
the  strictest  limits  upon  the  range  of  the  contemplated 
alteration.  If  they  postulate  'that  all  capitalists  cease  fix)m 
saving  during  one  year',  they  assume  all  other  motives  and 
courses  of  conduct  to  remain  unchanged,  except  in  so  far  as 
derivative  changes  are  implied  as  results  of  the  one  great 
change  which  they  contemplate.  And  so  in  any  other  science 
in  which  what  we  are  here  discussing  as  'illustrative'  hjrpotheses 
are  introduced.  Hardly  any  restrictions  need  be  imposed  upon 
the  magnitude  and  range  of  the  initial  contemplated  change, 
provided  only  that  its  limits  be  strictly  defined  and  that  these 
limits  be  consistently  adhered  to. 

We  shall  best  see  the  significance  of  these  very  obvious 
requirements  by  examining  a  few  examples  in  which  they  are 
infringed.  We  have  not  far  to  seek  in  order  to  find  glaring 
instances  in  point.  Almost  any  hypothesis  within  the  province 
of  Theology,  or  of  Morality  treated  fix>m  a  theological  point  of 
view,  will  serve  our  purpose.  For  instance,  the  supposition  has 
been  occasionally  put  in  works  on  the  Evidences  of  Christianity, 
or  on  Systematic  Morality, — 'What  would  it  be  our  duty  to  do 
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were  an  immoral  command  conveyed  to  us  from  the  Deity  ?*  or 
*  What  effect  upon  our  belief  should  be  produced  by  a  miracle 
worked  for  some  clearly  absurd  purpose  V    Let  us  pause  for  a 
moment  to  consider  what  is  really  involved  in  such  suppositions 
as  these.     Any  rational  conception  of  the  Deity,  as  indeed  of  an 
Ideal  of  any  kind,  must  always  imply,  and  be  grounded  upon, 
a  very  complicated  synthesis  of  intuitions,  emotions,  and  of 
inductions  founded  on  these.     Hence  to  conceive  a  serious 
alteration  in  any  important  group  of  these  constituents  would 
by  implication  demand  a  reconsideration  of  the  whole  sjmthesis. 
What  was  supposed  to  be  removed  or  changed  would  react  on 
what  was  lefl,  as  it  was  thought,  unchanged ;  would  disturb  its 
balance,  perhaps  break  up  its  cohesion,  and  thence  bring  about 
a  profound  alteration  of  the  ideal  itself     No  doubt  to  a  poly- 
theist  questions  affecting  the  character  of  the  deities  would  be 
quite  legitimate.     If  there  are  plenty  of  gods,   mostly  little 
better  than  men  in  their  moral  character,  no  man  could  under- 
take to  say  what  sort  of  commands  might  not  be  expected  to 
issue  from  them.     But  surely  to  a  believer  in  a  Perfect  Being 
such  a  supposition  is  idle.     In  proceeding  to  frame  it,  we 
are  no  longer  postulating  a  finite  and  determinate  alteration, 
leaving  all  outside  its  limits  unchanged,  but  we  are  postulating 
one  which  breaks  into  and  disturbs  the   very  starting-point 
from  which  we  are  supposed  to  set  out.    If  by  any  possibility  it 
could  be  clearly  proved  to  me  that  a  miracle  had  been  worked 
for  some  wicked  or  ridiculous  purpose,  I  could  not  simply  start 
from  this  point  and  reason  onwards.    I  should  want  to  "  try 
back  "  a  long  way  and  reconsider  the  whole  evidence  which  may 
be  urged  in  support  of  the  existence  of  a  wise  and  perfect  ruler 
of  the  world. 

The  fiact  is  that  Suppositions  of  this  kind  verge  towards, 
even  if  they  do  not  often  become,  a  contradiction  in  terms. 
Thus  I  cannot  but  think  that  the  mere  raising  of  the  ques- 
tion, what  should  be  done  on  the  occasion  of  an  immoral  com- 
mand from  the  Deity,  stands  upon  the  same  level  with  one  which 
should  ask  what  would  become  of  such  and  such  properties  of 
an  ellipse  if  it  should  happen  that  the  foci  were  not  at  the  same 
distance  from  the  centre  ?  The  mathematician  would  of  course 
reject  the  question  if  couched  in  those  terms.  The  utmost  he 
would  admit  would  be  that  a  curve  somewhat  resembling  an 
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elUpee  might  have  two  points  coiresponding  in  some  respects  to 
the  foci,  and  yet  at  unequal  distances  from  the  so-called  centre. 
But  before  even  discussing  the  subject  he  would  require  a  clear 
definition  of  what  was  meant,  in  other  words  a  restatement  of 
the  problem  in  perfectly  accurate  terma 

The  suppositions  sometimes  put  as  to  the  consequences  of  a 
general  alteration  of  some  fundamental  conviction  on  the  part 
of  mankind  seem  to  me  mostly  to  sufier  frx)m  the  same  fatal 
vagueness.  Thus  it  may  be  asked — as  in  tact  it  often  is  asked, — 
what  would  be  the  efiect,  upon  the  conduct  of  men  and  the 
institutions  of  society,  of  a  general  abemdonment  of  the  doctrine 
of  immortality?  If  this  question  be  proposed  positively  and 
anticipatively,  that  is,  if  it  be  asked  what  toiU  be  the  efiect 
when  such  belief  has  disappeared, — proposed,  that  is,  by  some 
one  who  has  a  definite  theory  as  to  the  correlation  of  our  beliefs 
and  the  order  in  which  they  will  succeed  each  other, — the 
question  is  reasonable  enough.  But  then  such  a  person  is  not 
merely  making  a  supposition:  he  is  sketching  out  future  history; 
and  he  is  understood  to  be  describing  all  the  principal  modifi- 
cations of  creed  and  conduct  which  would  necessarily  accompany 
the  one  change  specifically  alluded  to.  But  when  any  one  pro- 
poses the  question  in  the  form  of  a  hypothesis  we  must  insist 
on  his  defining  its  limits.  Let  him  say  exactly  what  he  sup- 
poses left  untouched  behind, — as  the  physicist  is  always  prepared 
to  do, — whether  and  to  what  extent  the  customary  estimate  of 
the  value  of  life,  of  the  scale  of  our  hopes  and  fears,  the  nature 
of  domestic  and  public  education,  and  so  forth,  are  retcdned ; 
and  if  not  to  what  extent  he  supposes  them  altered.  Then 
only  would  the  problem  be  stated  in  terms  which  the  physicist 
would  tolerate  if  any  similar  supposition  were  introduced  into 
his  domain ;  and  the  conditions  are  just  as  much  demanded  in 
one  department  as  in  the  other. 

(2)  Another  requirement  which  we  ought  to  insist  upon  is 
that  the  group  of  events  into  which  we  introduce  our  h3rpothesis 
AbH  not  be  unique.  Some  of  the  examples  mentioned  above 
seem  to  me  to  err  in  this  respect  also,  as  well  as  in  being 
ill-defined  in  their  limits;  but  it  will  be  well  to  discuss  this 
ground  of  objection  separately.  History, — that  is,  narrative 
history  rather  than  what  is  termed  the  philosophy  of  history, — 
seems  to  ofier  the  typical  instance  of  this  class ;  for  here  we 
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have  a  sequence  of  events  which  from  the  extent  of  ground 
they  cover  and  the  slow  and  continuous  process  of  evolution  to 
which  they  are  subject,  do  not  otfer  a  repetition  of  parallel 
cases.  That  is>  each  of  them  is,  to  the  degree  of  minuteness  of 
identification  to  which  we  find  it  desirable  to  proceed,  as  near 
being  unique  at  every  point  as  anything  can  be. 

Suppose  then  that  any  one  is  engaged  in  describing  to  us 
the  course  of  past  events  in  such  and  such  a  time  and  country. 
Is  there  any  justification,  or  indeed  any  significance,  in  his 
breaking  oflf  at  some  point,  and  proceeding  to  describe  what 
would  have  happened  if  something  difierent  had  occurred  there 
fix)m  what  did  actually  take  place  ?  Can  he  explain  to  us  what 
he  means  by  making  a  digression  in  this  way  from  the  actual 
to  the  confessedly  imaginary?  Doubtless  the  mere  narrator 
does  not  often  indulge  his  fancy  in  this  way.  Still  we  do 
occasionally  find  interpositions  of  the  following  kind,  made  in 
all  sobriety  by  really  earnest  students  of  history: — "No  one 
can  doubt  that  the  Roman  republic  would  have  subsided  into 
a  military  despotism  if  Julius  Caesar  had  never  lived :  but  is  it 
at  all  clear  that  in  that  case  Gaul  would  ever  have  formed 
a  province  of  the  empire?"  Mill,  again,  in  his  Essay  on  Liberty, 
has  offered  the  following  reflections : — "  It  is  a  bitter  thought 
how  different  a  thing  the  Christianity  of  the  world  might  have 
been  if  the  Christian  fiiith  had  been  adopted  as  the  religion  of 
the  empire  under  the  auspices  of  Marcus  Aurelius  instead  of 
those  of  Constantino." 

In  order  to  see  what  sort  of  purpose  is  served  by  such 
speculations  as  these,  and  whether  or  not  they  lie  within  the 
limit  of  what  is  rationally  permissible,  let  us  take  a  few  more 
examples.  Try  some  which  it  shall  be  universally  admitted  lie 
respectively  within  and  without  that  limit.  Presumably  no 
one  has  read  the  account  of  a  battle,  for  instance,  without  the 
supposition  inevitably  rising  in  his  mind,  whether  or  not  the 
historian  has  gone  into  the  discussion  of  it,  What  would  have 
happened  if  so  and  so  had  been  otherwise  ?  If  Nelson's  fleet 
had  not  returned  in  time  fix)m  the  West  Indies  before  the  battle 
of  Trafalgar,  and  if  Sir  R.  Calder's  action  had  not  been  fought : 
would  the  contemplated  invasion  of  Britain  have  actually  taken 
place  ?  Had  Grouchy  been  a  little  more  prompt  in  his  move- 
ments, or  had  a  British  square  given  way,  what  would  have 
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been  the  result  at  Waterloo  ?  Every  one  falls  so  instinctively 
into  such  conjectures  that  we  feel  somehow  that  they  must 
be  not  merely  permissible  but  serviceable.  Now  contrast  with 
the  foregoing  such  as  these,  which  we  might  consider  to  be 
made  by  some  ingenious  theologian : — Had  Adam  never  fallen 
into  sin,  would  man  have  remained  perfect?  Had  Judas  not 
betrayed  his  Master,  would  the  Crucifixion  have  taken  place  ? 
Had  St  Paul  never  been  converted,  the  work  being  left  to  the 
other  apostles,  what  would  have  been  the  diflference  in  respect 
of  the  evolution  of  doctrinal  Christianity  ? 

It  must  not  be  urged,  as  against  these  latter  examples, 
that  the  events  could  not  have  happened,  whilst  the  former 
could.  No  contradiction  in  terms  is  involved  in  their  proposal, 
for  they  only  suppose  man  to  have  acted  differently  from  what 
he  is  known  to  have  done,  but  not  in  any  way  to  have  con- 
tradicted his  nature.  Of  course,  when  we  look  back  upon 
the  past,  anything  that  has  once  happened  cannot  possibly  be 
changed, — such  a  champion  of  Divine  Power  as  Bishop  Pearson 
admits  the  truth  of  the  old  saying  on  this  point, — but  this  is 
not  what  we  are  supposed  to  be  contemplating.  When  we 
are  discussing  a  conceived  or  postulated  change,  the  only  valid 
objection  of  the  above  kind  would  be  one  which  should  establish 
a  difference  between  one  such  class  of  cases  and  another.  Unless 
therefore  we  introduce  the  Fatalistic  doctrine  in  a  rather  coarse 
theological  sense  by  maintaining  that  St  Paul,  Judas,  and 
Adam  respectively  were  predestined  to  act  as  they  did,  whereas 
Nelson,  Calder,  and  Grouchy  were  free  in  their  actions,  no 
diflference  of  a  relevant  kind  C€m  be  detected.  If  by  '  possible ' 
we  merely  mean  that,  given  the  requisite  volition  on  the  part 
of  the  agents  at  the  time,  the  effects  contemplated  would  follow; 
then  both  classes  of  events  are  alike  possible.  But  if  by  '  im- 
possible' we  mean  that  that  volition  did  not  as  a  fact  exist, 
then  both  alike  could  not  possibly  have  failed.  We  must 
therefore  seek  for  some  other  ground  of  distinction,  between 
admissible  and  inadmissible  h}rpotheses  in  this  department  of 
events,  than  one  which  would  find  it  in  the  assumption  that  one 
kind  supposes  what  is  possible  and  the  other  what  is  impossible. 

The  real  ground  of  distinction  here  seems  to  be  of  the 
following  nature.  Whenever  an  event  or  course  of  events  is 
unique,— or  in  so  &r  as  it  is  unique, — it  does  not  appear  that 
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anjrthing  can  be  gained  by  supposing  it  to  have  been  different 
from  what  it  actually  was.     For  instanoe,  the  theologian  who  is 
investigating  the  history  of  the  church  or  of  the  world,  in  so 
&r  as  he  conceives  it  to  display  the  divine  will ;— or  the  secular 
historian  who  is  doing  the  same  sort  of  thing  on  some  evo- 
lutionary theory ; — has  simply  no  object,  of  a  rational  kind  for 
inserting  an  't^'  at  some  stage,  and  linking  on  at  this  point 
an  alternative  career  different  from  that  which  he  knows  the 
actual  career  to  have  been.     It  is  where  we  are  dealing  with  a 
course  of  events  in  which  the  actions,  the  persons,  the  motives 
resemble  those  of  the  present  day  that  we  find  it  serviceable 
to  postulate  imaginary  vajriations.     This  must  generally  be  the 
case  where  we  are  dealing  with  ordinary  events  in  some  degree 
of  detail.     Doubtless  any  particular  battle,  say,  taken  as  a 
whole  with  all  its  political  surroundings,  is  unique.     But  it 
may  be  separated  mentally  into  parts, — that  is,  we  may  detect 
features  in  it, — which  recur  from  time  to  time,  and  which  may 
therefore  offer  close  comparison  with  what  we  may  again  ex- 
perience.    In  so  &r  as  this  is  the  case  any  such  h}rpothe8e8 
fall  into  the  class  of  those  which  we  have  termed  illtistrative, 
of  which  we  find  such  numerous  instances  in  works  on  Physics, 
especially  on  mechanics,  and  also  in  such  a  subject  as  Political 
Economy.     When,  for  instance,  we  postulate  a  change  in  the 
velocity  of  the  earth's  rotation,  the  change  in  itself,  regarded  as 
belonging  to  a  unique  course  of  physical  events,  is  as  mere 
a  flight  of  imagination  as  any  which  should  suppose  some 
corresponding  innovation  in  the  historical  course  of  human 
belief.    Similarly  when  we  postulate,  say,  some  sudden  change 
in  the  currency  of  England,  or  a  complete  cessation  frt>m  work 
on  the  part  of  half  the  labourers  of  the  country.     But  then 
what  we  have  in  view  in  all  these   assumed  cases  is   the 
existence  of  parallel  instances.    There  are  other  planets  or  suns 
besides  our  own,  and  these  we  know  to  be  in  very  various 
stages  of  evolution ;  and,  if  we  like  to  widen  the  comparison, 
there  are  plenty  of  other  bodies  which  may  be  made  to  rotate 
with  any  speed  we  please,  and  thus  to  furnish  parallel  instances. 
Concluding  then  with  a  brief  summary,  we  may  sketch  oat 
the  origin  and  functions  of  these  processes  of  hypothesis  as 
follows.    The  world  that  we  want  to  know,  that  is,  to  systematize 
and  infer,  is  infinitely  complex  in  its  extent  and  the  variety  of 
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its  details.  Accordingly  every  intelligent  agent,  at  every  point 
of  his  career,  finds  himself  in  some  difficulty  as  to  forecasting 
his  conduct  He  has,  however,  ages  anterior  to  reaching  any- 
thing resembling  introspection  or  logical  procedure,  attained 
a  standpoint  of  experience  which  from  time  to  time  limits  the 
future  immediately  before  him  to  two  or  more  alternatives,  each 
with  tolerably  certain  consequences  attendant  upon  it.  This 
is  the  &miliar  position  which  has  given  such  general  prevalence 
to  the  hjrpothetical  form  of  speech: — If  A  then  JS ;  if  C  then  D; 
and  so  on.  But  having  thus  familiarized  ourselves  with  the 
use  of  alternative  suppositions,  and  having  evolved  a  suitable 
grammatical  form  for  them,  we  soon  perceive  that  they  are  not 
confined  in  their  application  to  the  circumstances  which  originally 
gave  birth  to  them,  that  is,  to  our  own  immediate  future ;  but 
that  they  will  serve  to  give  fr^uent  help  in  accounting  for 
the  past.  We  can  project  ourselves  back  into  the  position  of 
agents  to  whom  the  foots  to  be  reckoned  with  were  fiiture. 
We  can  say; — If  there  had  been  A  then  there  would  have 
been  B :  if  there  had  been  C  then  there  would  have  been  D ; 
and  so  on. 

The  simplicity  and  fomiliarity  of  this  step  must  not  blind 
us  to  the  foot  that  it  represents  a  real  advance  and  an 
exceedingly  important  one.  Not  only  is  it  a  very  appreciable 
extension  of  the  use  of  hypothesis,  but  it  leads  us  on  to  the 
employment,  in  a  formal  and  intentional  way,  of  the  processes 
of  analysis  and  sjnithesis.  These  had  of  course  been  exercised 
to  a  great  extent  already,  as  evidenced  by  the  whole  fabric  of 
language,  but  the  process  had  been  an  almost  unconscious  one. 
But  when  we  take  to  framing  suppositions  about  the  past  in 
order  to  account  for  the  past  or  present, — in  a  word  when  we 
begin  to  employ  what  may  be  called  constructive  hypotheses, — 
we  generally  have  to  exercise  a  good  deal  more  of  these  processes 
of  analysis  and  synthesia  The  materials  for  the  practical  sup- 
positions mostly  lie  ready  to  hand :  they  are  presented  to  us 
from  without  rather  than  firamed  by  us  from  within.  But 
when  we  step  back  to  a  supposed  past  experience  which  is  not 
presented  to  us,  we  have  to  originate  for  ourselves.  A  good 
deal  has  to  be  done  in  the  way  of  putting  things  together  to 
firame  the  antecedents.  In  a  word,  the  hypothesis  does  not 
take  the  simple  form  of  merely  repeating  a  concrete  element 
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which  has  been  already  set  before  us,  but  it  constructs  these 
elements  anew  for  itself.  There  is  only  one  way  of  doing  this. 
We  cannot  create  really  new  experience :  the  elements  at  least 
must  have  been  already  given:  the  novelty  consists  in  selecting 
the  materials  from  this  and  that  group  of  prior  experiences,  and 
building  up  a  new  compound  with  them.  It  seems  therefore 
that  any  extended  use  of  Hypothesis  for  inferential  purposes 
necessarily  involves  constant  resort  to  the  processes  of  Analysis 
and  Synthesis. 

But  once  started  on  the  career  of  framing  hypotheses ;  once 
having  found  that  there  is  no  necessity  that  our  mental  con- 
structions should  conform  to  accurate  iact,  we  find  it  difficult  to 
stop.  There  is  a  fescination  which  we  all  experience  in  simply 
evolving  long  trains  of  purely  £sknciful  experience  about  our- 
selves or  others.  But  as  this  serves  absolutely  no  scientific 
purpose,  nor  even  any  purpose  that  can  appropriately  be 
discussed  in  a  work  on  Logic,  we  need  not  enter  into  it  here. 
Suffice  it  to  say  that  the  exercise  of  the  fancy  deliberately  as 
such, — that  is,  the  composition  of  consistent  stories  which  are 
known  not  to  be  true, — is  probably  not  a  very  early  exercise  of 
the  human  mind.  To  us  at  the  present  day  it  may  seem  of 
immemorial  antiquity,  but  all  that  we  know  of  really  primitive 
man  suggests  that  the  clear  distinction  between  the  real  and 
the  fistncifiil  which  would  thus  be  implied,  demands  some  mental 
progress.  We  of  course,  at  the  present  day,  are  iamiliar  enough 
with  the  distinction.  The  final  outcome  of  that  mental  faculty, 
which  in  the  province  of  science  we  regard  as  Hypothesis, 
seems  to  me  to  be  represented  by  that  almost  aimless  license 
of  fancy  which  goes  by  the  name  of  building  castles  in  the 
air.  When  the  results  are  deliberately  put  together  and  are 
embodied  in  language,  we  have  the  feiry  tale  or  pure  romance. 
And  so,  if  we  cared  to  trace  out  the  connexion,  we  might  notice 
the  intermediate  links  which,  indulging  in  less  and  less  departure 
from  known  fiewt,  help  to  bridge  over  the  gap  which  separates 
the  novel  from  the  history.  But  of  course  this  does  not  belong 
to  our  present  subject.  Directly  the  exercise  of  the  constructive 
fancy  is  devoted  to  the  purpose  of  mere  amusement,  or  to  that 
of  exciting  or  controlling  the  aBsthetic  or  other  emotions,  it 
passes  out  of  the  range  of  the  logician. 

If  the  line  of  enquiiy  sketched  out  in  this  chapter  be 
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accepted  as  sound  it  will  serve,  we  may  hope,  to  throw  some 
new  light  on  a  topic  which  has  given  rise  to  considerable 
discussion  in  Logic ;  with  a  reference  to  which  we  may  briefly 
conclude  this  part  of  the  subject. 

The  topic  in  question  is  the  legitimacy  of  '  Hypothesis '  in 
the  comparatively  narrow  sense  in  which  it  is  commonly  under- 
stood. Almost  eveiy  writer  on  Induction  or  Systematic  Logic 
has  discussed  the  question  whether  Hypotheses  are  allowable  at 
all  in  Science;  and,  if  they  are,  how  we  are  to  distinguish 
between  the  legitimate  and  illegitimate  kinds.  When  we  take 
regard  of  the  narrower  sense  in  which  these  writers  have  em- 
ployed this  word,  as  compared  with  that  in  which  I  have 
ventured  to  use  it  in  this  chapter,  the  attempt  to  put  limits  upon 
the  exercise  of  the  feculty  is  more  justifiable.  One  cannot  but 
think,  however,  that  if  a  clear  distinction  had  been  made  as  to 
the  different  purposes  which  our  hypotheses  C€m  fulfil,  the 
question  would  have  been  much  simplified. 

When  the  question  is  raised.  What  hjrpotheses  are  allow- 
able in  science?  no  simple  answer  can  be  given;  the  limits 
of  admissibility  must  depend  upon  the  particular  purpose  for 
which  the  hypothesis  is  introduced.  It  may  be  that  no  other 
aim  was  in  view  than  that  of  employing  them  for  purposes  of 
illustration  and  explanation.  When  this  is  so,  and  when  the 
class  of  objects  to  which  they  are  applied  is  one  which  offers 
a  plurality  of  analogous  cases,  it  would  seem  that  hardly  any 
conceivable  divergency  from  actuality  which  does  not  lie  out- 
side the  limits  indicated  by  such  analogy  can  be  objected  to. 
We  have  no  reason  under  these  circumstances,  to  trouble  ourselves 
about  physical  impossibility  or  absurdity.  On  the  other  hand, 
however,  when  the  hypothesis  belongs  to  the  constructive  class, 
the  limits  must  clearly  be  much  narrower,  though  it  does  not  seem 
possible  to  assign  them  with  any  approach  to  success.  It  must 
be  admitted,  indeed,  that  such  attempts  have  not  often  been  made. 
Most  of  the  recommendations  in  this  direction  have  taken  the 
form  of  good  advice  rather  than  of  definite  regulation.  The 
cautions  against  rashness  in  fiiaming  hypotheses  may  fairly 
be  classed  with  such  a  piece  of  sanitary  advice  as  (say)  the 
injunction  not  to  over- tire  oneself; — a  suggestion  which  may 
be  most  valuable  when  coming  fi:om  a  good  judge  who  is  on 
the  spot  and  who  can  appreciate  the  conditions  in  question, 
V.  26 


402  ANALYSIS ;    SYNTHESIS ;    HYPOTHESIS.  [CH.  XVI 

but  which  does  not  help  us  much  when  we  try  to  apply  it  for 
ourselves. 

The  presumption  must  of  course  always  lie  against  the  man 
who  advances  a  really  novel  hypothesis, — whether  this  take  the 
form  of  proposing  a  new  law  of  action,  or  a  vast  extension  of 
an  old  law,  or  even  a  new  agent — but  such  presumption  should 
not  take  the  form  of  denoimcing  him  for  making  a  guess.  The 
more  active  his  fiincy  and  the  freer  the  scope  he  allows  it,  the 
better  for  him  and  for  us,  provided  he  does  not  trouble  us  and 
waste  our  time  by,  so  to  say,  thinking  and  guessing  aloud.  All 
that  is  wanted  is,  not  restriction  of  the  hypotheses  that  are 
made,  but  only  reticence  as  to  those  which  are  published  or 
declared.  There  is  no  need  to  appeal  to  the  History  of  Science,, 
or  to  urge  the  practice  of  Kepler,  on  the  one  hand,  or  the  over- 
quoted  remark  of  Newton  on  the  other  hand.  Everyone  wha 
has  ever  had  to  work  out  the  solution  of  any  little  matter  in 
daily  life  which  had  puzzled  him,  knows  how  many  and  how 
wild  were  the  guesses  that  flitted  through  his  mind  before  he 
paused  at  one  which  seemed  more  hopeful  than  the  others. 
The  larger  the  stock  from  which  he  has  to  draw,  the  better  is 
his  chance,  other  things  being  equal,  of  finding  a  good  specimen 
amongst  them.  And  the  same  holds  good  of  the  more  serious 
speculations  of  the  scientific  man.  We  cannot  therefore  offer 
even  such  a  piece  of  good  advice  as  that  he  should  not  be  too 
hasty  in  framing  his  hypotheses :  we  must  confine  the  monitioiL 
to  their  premature  publication. 


CHAPTER  XVII. 

INDUCTIVE  METHODS. 

Since  the  publication  of  Mill's  treatise,  every  reader  of  Logic 
has  become  more  or  less  fiimiliar  with  the  method  of  symbolic 
representation,  by  means  of  letters  of  the  alphabet,  of  the  various 
modes  of  solving  the  Inductive  Logical  problem;  in  other  words, 
of  symbolizing  the  well-kno¥m  Four  Methods.  And  this  fe- 
miliarity  has  been  increased,  not  only  by  such  works  as  Jevons's 
Prindplea  of  Science,  but  by  a  number  of  more  popular  hand- 
books. The  result  is  that  every  student  in  an  examination  can 
now  undertake  to  exhibit  to  us  the  exact  process  by  which 
physical  antecedents  are  eliminated,  and  the  true  'cause'  of 
any  phenomenon  is  determined. 

One  is  inclined  sometimes  to  wonder  what  proportion  of 
these  students  have  any  adequate  conception  of  the  real  relation 
of  such  letter  symbols  to  the  phenomena  which  they  represent, 
or  of  the  conditions  under  which  this  representation  can  be 
admitted  as  suitable.  Since  it  is  extremely  desirable  to  bring 
the  difficulty  clearly  home  to  the  students'  mind  we  will  depart 
from  the  usual  course  of  exposition.  Instead  of  attempting  to 
plunge  at  once  into  the  intricacies  of  what  we  may  call  *  wild 
nature', — an  attempt  which  almost  necessarily  leads  to  our 
taking  the  example  up  at  a  point  in  which  the  main  difficulties 
must  be  assumed  to  have  been  already  surmounted, — we  will 
commence  with  the  careful  study  of  a  *tame',  or  artificial 
example,  of  a  kind  which  the  symbolic  procedure  is  really  and 
thoroughly  adequate  to  represent. 

The  requirements  for  its  fitness  are,  briefly  speaking,  as 
follows.  We  must  have  some  phenomenon  before  us  regarded  as 
a  consequent  or  effect,  which  occurs  repeatedly  and  whose  cause 

26—2 
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we  have  to  determine.  There  must  be  a  finite  number  of 
possible  antecedents  which  can  in  different  cases  immediately 
precede  it,  these  antecedents  being  distinct  and  separable,  but 
capable  of  presenting  themselves  in  a  number  of  different  com- 
binations. Some  one  or  other  of  these  antecedents, — for  we 
must  admit,  remember,  the  plurality  of  causation, — or  of  their 
combinations,  is  the  'cause'  of  the  phenomenon:  that  is, 
wherever  this  occurs  the  phenomenon  will  follow.  Our  object 
is  to  determine  all  the  possible  alternative  efficient  elements 
of  this  description. 

I.  Now  the  following  will  I  think  be  found  on  examination 
to  be  a  perfectly  suitable  example  for  the  commonly  accepted 
methods  of  enquiry.  (The  grounds  of  this  suitability  will  best 
be  discussed  when  we  compare  it  presently  with  any  serious  physi- 
cal example:  at  present  we  will  begin  by  merely  analysing  and 
explaining  it.)  Suppose  a  hotel  with  the  usual  old-fashioned 
bell  arrangement.  A  man  is  in  the  office,  where  a  number 
of  these  bells  ring  fi'om  the  various  bed-rooms.  He  takes  for 
consideration  a  single  one  of  these  bells  and  proposes  to  deter- 
mine the  'cause'  of  its  ringing,  in  the  sense  of  ascertaining 
which  of  the  rooms  is  connected  with  it.  As  some  preliminary 
limitation  of  the  problem  may  always  be  presupposed,  we  will 
take  it  for  granted  that  he  knows  that  the  continued  occupation 
of  a  room  will  always  result  in  a  ring,  and  that  he  has  means  of 
knowing  which  rooms  are  occupied  at  any  given  time.  Also  we 
assume  that  the  same  room  cannot  ring  more  than  one  of  the 
bells.  More  than  this  he  is  not  supposed  to  know: — for  instance, 
he  must  not  assume  that  a  single  room  will  suffice  to  produce  a 
ring ;  it  may  take  a  combination  of  several  to  do  this.  More- 
over, since  we  admit  plurality  of  causation^,  several  rooms  may 
ring  the  same  bell. 

Suppose  then  four  rooms,  -4,  5,  (7,  Z),  and  let  X  stand  for 
the  ringing  of  the  selected  bell.  To  save  needless  trouble,  since 
no  possible  confusion  can  thence  arise,  the  letters  -4,  B,  C,  2), 
may  also  stand,  in  the  discussion  of  the  problem,  for  the 
occupation  of  these  rooms  respectively. 

Now  there  are  sixteen  possible  arrangements  as  to  occupa- 

^  The  reader  mnst  not  oonfonnd  the  plurality  of  elements  which  may  be 
required  to  constitnte  the  single  effeotiye  Cause,  with  the  Plurality  of  Causes 
each  of  which,  as  a  cause,  is  of  course  effectiye  by  itself. 
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tion,  according  as  all  four,  or  any  three,  or  any  two,  or  any  one, 
or  none,  of  the  rooms  are  occupied.  All  these  combinations 
may  enter  into  the  servant's  experience,  and  we  must  therefore 
consider  them  all  in  turn  in  order  to  ascertain  what  information 
they  are  capable  of  )rielding. 

(1)  First  consider  the  case  of  the  four  rooms,  A,  B,  C,  D, 
being  all  occupied,  and  the  bell  being  observed  to  ring.  This 
simply  tells  the  enquirer  that  the  cause,  or  causes,  lie  somewhere 
among  the  four  rooms  in  question.  If  he  was  supposed  to  know 
so  much  as  this  already,  he  learns  nothing  new  by  this  ex- 
perience. 

(2)  On  four  different  nights  three  rooms  are  simultaneously 
occupied,  namely  A,  By  C;  A,  B,  D;  A,  C,  D;  and  B,  C,  D, 
On  each  of  these  nights  he  finds  that  the  bell  rings.  This 
batch  of  experiences,  taken  together,  tells  him  nothing  as  to 
which  antecedent  is  the  cause ;  b\it  it  does  let  him  know  that 
there  must  be  more  than  one  cause.  The  first  combination 
tells  him  that  some  one  or  more  of  the  three  A,  B,  C,  can  cause 
a  ring ;  the  second  that  some  one  or  more  of  the  three,  A,  B,  D, 
and  so  on. 

We  can  see  here  exactly  what  is  the  use  of  multipljdng  the 
instances  in  this  second  batch  of  experiences.  Each  single 
instance  opens  out  to  us  precisely  the  same  kind  of  possibilities 
as  when  we  took  all  the  four  rooms  together,  but  they  are 
severally  of  a  more  limited  range.  By  taking  a  number  of  such 
instances  together,  we  gain  in  two  ways: — (1)  AflSrmatively, 
that  is,  by  considering  the  presence  of  antecedents,  we  extend 
the  range  over  which  we  seek  for  the  possible  causes.  The  first 
referred  us  to  -4,  jB,  C;  the  second  io  A,  B,  D\  and  so  on.  But, 
by  so  doing,  we  of  course  effect  no  more  in  the  end  than  was 
effected  once  for  all  when,  as  in  the  first  case,  we  were  able  to 
secure  all  the  possibilities  in  a  single  grasp.  All  that  we  have 
done  in  the  latter  case  is  to  sum  up  our  separate  experiences, 
each  of  which  partially  overlaps  the  others,  and  thus  to  obtain 
in  the  aggregate  what  was  given  before  at  once.  Where  we 
mainly  gain  is,  (2)  negatively;  by  considering  what  antecedents 
are  omitted.  We  now  know  that  any  single  one  of  the  four 
alternative  antecedents  may  be  omitted  without  loss  of  the  effect. 
We  conclude  therefore  that  there  must  be  more  than  one 
cause,  and  we  know  the  range  within  which  the  causes  must 
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lie;  but  more  than  this  we  are  not  as  yet  in  a  position   to 
conclude. 

(3)  Two  rooms  simultaneously  occupied,  namely  the 
following  six  pairs  in  succession: — AB,  AC,  AD,  BG,  BD,  CD. 
The  bell  rings  in  all  the  first  five  cases,  but  not  in  the  sixth. 
Here,  as  before,  we  may  consider  what  is  secured  respectively  by 
the  observation  of  the  presence  and  the  absence  of  the  several 
antecedents.  As  in  the  preceding  case,  the  sum-total  of  the 
presences  of  the  antecedents  simply  gives  in  the  aggregate 
what  may  be  gained  by  securing  all  the  possible  causes  at 
a  single  stroke.  But  the  absences  of  the  antecedents  are  now 
rather  more  complicated  in  their  yield,  for  they  must  be  con- 
sidered both  as  they  are  followed  by  the  presence  and  the 
absence  of  the  effect  also.  As  regards  the  former, — namely,  the 
fact  that  each  of  five  combinations  which  were  partial  only,  as 
regards  the  number  of  rooms  occupied,  can  nevertheless  produce 
a  ring, — all  that  we  learn  is  that  there  must  be  more  than  one 
cause.  But  we  do  not  know,  any  more  than  we  did  in  the 
preceding  case,  what  that  cause  may  be.  It  is  in  the  case  of 
the  sixth  experience,  where  the  cause  and  effect  are  both  lacking, 
that  light  begins  to  dawn  upon  us.  When  C  and  D,  and  these 
two  only,  are  occupied,  the  bell  does  not  ring :  therefore  neither 
of  these  is  the  cause;  therefore  finally,  by  the  considerations 
previously  adduced,  which  showed  the  existence  of  more  than 
one  cause,  we  determine  that  A  and  B,  and  they  only,  are 
actual  causes  of  the  observed  phenomenon. 

(4)  One  room  only  occupied  at  a  time,  namely  each  of  the 
four,  A,B,  C,  D,  on  different  nights.  In  the  case  of  A  and  B 
the  bell  does  ring,  in  that  of  C  and  D  it  does  not.  This  case  is, 
of  course,  simplicity  itself.  The  two  affirmative  instances,  in 
which  a  cause  and  the  effect  were  both  present,  show  us  two 
antecedents  that  are  causes:  the  negative  instances,  in  which 
the  cause  and  the  effect  are  both  lacking,  show  us  that  the  two 
other  antecedents  are  not  causes.  Our  knowledge  therefore  is 
complete,  so  far  as  methods  of  this  sort  can  carry  us. 

In  the  foregoing  examination  we  have  noticed  every  case 
which  can  possibly  occur  under  the  conditions  assumed,  and 
therefore  we  have  before  us  all  the  Methods  of  non-quantitative 
investigation, — ^whether  that  of  Agreement,  of  Difference,  of 
Residues,  or  any  others, — which  can  exist  of  this  description. 
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Unfamiliar  as  this  mode  of  approaching  the  subject  may  be, 
there  is  no  doubt  that  it  is  the  one  which  would  naturally  be 
adopted  by  any  one  with  the  slightest  mathematical  training. 
Given  a  finite  number  of  possible  antecedents,  with  the  know- 
ledge that  one  or  more  of  these  was  the  cause  of  the  pheno- 
menon in  question,  what  other  course  should  we  think  of 
adopting  than  that  of  marshalling  all  the  possible  combinations, 
and  examining  their  consequences  ?  Before  rearranging  these 
results,  however,  and  discussing  them  under  their  more  fetmiliar 
logical  aspects :  and  also  before  enquiring  to  what  extent  they 
fairly  represent  the  actual  processes  performed  by  inductive 
discoverers:  it  will  be  well  to  make  a  few  general  reflections 
upon  them  as  they  present  themselves  in  the  above  simple 
illustration. 

In  the  first  place,  then,  it  may  be  noticed  that  when  the 
various  antecedents  can  really  be  isolated,  as  they  can  in  the  last 
of  our  four  examples  here,  the  enquiry  is  not  only  extremely 
simple,  but  it  is  complete,  so  far  as  it  goes,  at  each  step.  Every 
antecedent  which  is  followed  by  the  phenomenon  is  a  cause; 
every  one  which  is  not  so  followed  is  not  a  cause.  That  is, 
every  single  observation  gives  us  good  and  complete  informa- 
tion, positive  or  negative ;  without  the  necessity  of  our  having 
to  appeal  to  any  supplementary  observations. 

Now  why  is  it  that  we  are  unable  with  equal  ease  to  de- 
termine a  cause  when  the  antecedents  cannot  be  separated? 
For  instance,  in  the  first  observation:  Why  is  it  that  we  are 
prevented  from  saying  that  ABCD,  viz.  the  simultaneous  occu- 
pation of  all  the  four  rooms,  is  a  cause  of  the  ringing  ?  Simply 
owing  to  the  assumption,  rather  tacitly  than  avowedly  made, 
that  by  a  'cause'  is  always  to  be  understood  the  minimum 
group  of  antecedents  that  will  certainly  be  followed  by  the 
efiect.  This  is  a  council  or  postulate  of  moderation,  so  far  as 
practical  purposes  are  concerned.  But  for  this  condition,  any 
one  could  assign  the  cause  for  anything,  for  he  need  only  invoke 
the  sum-total  of  all  that  had  happened  immediately  before,  to 
make  certain  that  he  had  secured  what  he  wanted  somewhere 
within  the  wide  reach  of  his  net.  This  would  be  to  repeat 
Lamb's  account  of  the  early  Chinese  method  of  roasting  pig,  by 
burning  the  whole  house,  pigs  and  all  included. 

Into  this  point  we  need  not  enter  further  here,  since  it  has 
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been  already  discussed  under  the  head  of  Causation.  It  need 
merely  be  remarked  that,  by  strictly  limiting  the  number  of 
elements  to  be  included  in  the  Cause,  we  obtain  a  larger 
number  of  occasions  to  which  we  can  appeal.  If  we  allow  the 
presence  of  a  multitude  of  unnecessary  items, — unnecessary, 
that  is,  for  securing  what  we  have  resolved  on  considering 
to  be  the  eflfect, — ^we  thereby  restrict  unnecesssuily  the  number 
of  opportunities  of  occurrence  of  that  causal  connection:  we 
omit  in  fiawt  many  occasions  on  which  that  eflfect  really 
happens. 

The  reader  should  notice  what  exactly  is  the  advantage  of 
taking  a  plurality  of  instances  in  the  above  problem, — for  in- 
stance, of  enquiring  the  result  of  putting  together  the  four 
combinations  ABC,  ABD,  ACD,  BCD,  in  our  second  batch  of 
experiences;  and  the  six  corresponding  combinations  in  the 
third  batch.  We  there  saw  that,  when  three  elements  were 
taken  in  a  group,  we  were  unable  to  say  what  the  causes  were, 
though  we  were  able  to  say  that  there  must  be  more  than  one 
cause;  but  when  two  were  taken  together  we  were  able  to 
state  precisely  what  the  causes  were.  The  question  therefore 
may  be  asked,  what  is  the  requisite  number  of  such  elements 
to  be  taken  together  in  order  to  give  us  the  desired  information? 
The  answer  is  that  this  is  a  function  of  the  total  number  of 
possible  antecedents  and  of  the  number  of  these  which  are 
causes.     The  general  formula  prescribes  that  if  there  be  n  of 

these  distinct  antecedents  A,  B,  C,  D, to  be  taken  into 

account,  and  if  m  of  these  can  play  the  part  of  causes  of  the 
phenomenon  in  question,  then  the  greatest  number  which  can 
be  taken  in  groups  together,  with  the  certainty  of  thereby 
eliciting  the  causes,  is  (U'-'m).  Thus,  in  the  above  example,  we 
found  that  it  was  no  use  taking  the  elements  three  together 
when  two  of  them  could  play  the  part  of  causes ;  for,  in  such 
large  handfiils  we  could  not  help  including  both  the  two  causes 
and  something  else  as  well.  It  was  requisite  to  take  the 
elements  two  together;  and  then  in  some  one  instance  just 
the  two  causes,  and  nothing  else,  would  have  to  be  omitted; 
with  the  result  of  the  etfect  dropping  out  as  well. 

The  reader  must  however  observe  that  this  single  negative 
instance,  in  which  all  the  possible  causes  are  just  omitted  and 
the  effect  in  consequence  fails  to  appear,  need  not  necessarily 
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be  appealed  to.  Our  work  of  determination  has  been  accom- 
plished by  the  time  we  have  reached  it.  Thus,  in  the  third 
set  of  observations  in  the  enquiry  above,  the  requisite  facts 
came  out  clearly  enough  from  observation  of  the  five  aflSrmative 
instances.  We  were  able,  that  is,  to  determine  (1)  that  there  is 
no  single  room  the  occupation  of  which  will  account  for  all 
the  observed  occasions  of  the  bell  ringing;  (2)  that  the  only 
pair  of  rooms  that  will  suffice  is  that  of  A  and  B.  This  is  all 
that  we  require,  assuming  that  the  cause  is  always  to  be 
understood  as  the  minimum  group  which  will  account  for  the 
fistcts.  No  doubt  the  reference  to  the  sixth  case  of  occupation, 
viz.  that  of  C  and  D  only,  confirms  this  conclusion;  for  here 
we  have  succeeded  in  putting  all  the  non-effective  elements 
together  and  find  that  the  phenomenon  of  a  ringing  bell  does 
not  follow;  but  the  previous  instances,  taken  together,  were 
sufficient  to  show  that  neither  C  nor  D  could  be  effective  for 
the  purpose. 

II.  The  example  which  we  have  thus  discussed  in  detail 
seems  to  be  a  perfectly  fair  and  appropriate  one  to  illustrate 
the  familiar  letter-symbol  illustration  now  so  commonly  adopted 
to  explain  the  nature  of  the  Four  Methods  of  experimental 
enquiry.  And  in  the  course  of  the  above  discussion  we  have 
really  had  before  us  all  the  materials  for  all  those  Four  Methods. 
Before  reconsidering  and  regrouping  them  in  accordance  with 
the  now  familiar  scheme,  there  are  two  preliminary  enquiries 
into  which  we  are  bound  to  enter.  We  must  ascertain,  that  is, 
firstly,  under  what  conditions,  tacit  or  expressed,  we  have  been 
so  fax  proceeding ;  and,  secondly,  to  what  extent  these  conditions 
may  be  considered  to  hold  good  in  phjrsical  investigations  of 
the  ordinary  kind. 

As  regards  the  requisite  conditions,  the  following  seem  to 
be  the  more  prominent  and  essential. 

(1)  We  assume  that  the  antecedents  possess  what  may  be 
called  a  definite  individuality  of  their  own,  in  the  same  way  as 
do  the  letter  symbols,  -4,  JS,  (7,  D,  ....  They  are  regarded  as 
things  or  objects  which  can  stand  apart  and  be  treated  sepa- 
rately; so  that  there  is  a  perfectly  intelligible  sense  in  which 
we  can  suppose  each  of  them  to  exist  by  itself  as  well  as  in 
combination  with  the  others.  A  and  B  can  be  added  on,  or 
removed,  without  making  any  difference  in  the  condition  of  G 
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and  D,    It  is  clear  that  the  occupation  of  the  diflferent  rooms 
in  a  house  thoroughly  fulfils  this  condition. 

(2)  It  is  assumed,  again,  that  any  combinations  of  these 
antecedents  are  admissible :  at  least  it  is  only  in  so  &r  as  this 
holds  good  that  the  method  has  free  scope,  depending  as  it 
does  on  the  theory  of  combinations  and  permutations.  We 
suppose,  that  is,  that  A  and  B  can  be  taken  together  or  sepa- 
rately, and,  in  either  case,  with  or  without  C  or  D;  and  so 
on  with  all  the  other  possible  combinations.  This  holds  good 
in  the  case  of  the  occupation  of  the  bed-rooms,  for  clearly 
four  of  them  may  be  occupied  two  and  two  together  in  six 
different  ways. 

(3)  Moreover  we  must  suppose  that  any  particular  aggre- 
gate of  antecedents, — say,  our  ABCD, — only  admits  of  sub- 
division in  a  perfectly  determinate  way,  corresponding  to  the 
letters  themselves.  It  is  regarded  as  a  group  of  individuals 
in  a  strict  sense  of  the  term.  We  are  not  permitted  to  split  the 
group  up  at  any  other  points  than  those  obviously  suggested. 
Here  again  the  occupation  of  the  rooms  reasonably  fulfils  such 
a  condition.  Given  four  rooms  we  cannot  make  any  other 
arrangements  than  the  16  which  are  furnished  by  one  or  more 
being  occupied  or  not. 

(4)  Fourthly,  we  take  for  granted  a  good  deal  of  ex- 
traneous knowledge;  knowledge,  that  is,  which  was  not  fur- 
nished in  the  explicit  statement  of  the  problem.  We  assume 
that  our  information  is  complete  in  respect  of  the  possible 
causes:  that  there  are  just  a  certain  number,  corresponding 
to  the  four  letters,  say,  with  which  alone  we  have  to  reckon. 
This  assumption  is  involved  throughout.  For  instance,  in  our 
example,  it  must  be  supposed  not  merely  that  those  four  rooms 
are  the  only  ones  from  which  the  bell  is  rung,  but  that  there 
is  no  other  way,  before  or  during  the  observations,  of  causing 
a  ring  except  by  the  occupation  of  one  or  other  of  these 
rooms.  The  state  of  things  which  we  postulate,  in  figw^t,  is 
not  that  of  a  definite  amount  of  knowledge  surrounded  by 
an  indefinite  extent  of  ignorance.  It  is  rather  that  of  an 
indefinite  extent  of  knowledge  broken  by  a  definite  gap  of 
ignorance.  The  question  before  us  is  simply  this,  Which  of  a 
strictly  limited  number  of  alternatives  is  to  be  accepted  ? 

(5)  We  need  hardly  perhaps  add  explicitly  to  these  con- 
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ditions  that  we  take  for  granted  the  usual  assumptions  under 
which  the  Law  of  Causation  is  to  be  accepted.  What  has  hap- 
pened once  will  always  happen  under  similar  circumstances; 
and  we  take  for  granted  that  similar  circumstances  do  re- 
peatedly present  themselves.  Show  that  A  has  once  pro- 
duced X,  and  we  assume  that  A  will  always  produce  X.  These 
assumptions  and  conditions  were  fiilly  explained  in  the  chapter 
on  Causation,  and  need  not  be  further  expounded  here. 

Let  us  now  turn  to  enquire  how  fisir  these  conditions  are 
actually  secured  in  ordinary  phjrsical  investigations.  We  will 
take  for  consideration  a  familiar  example  which  is  not  un- 
jfrequently  employed  to  illustrate  the  Liductive  Methods,  viz. 
that  of  the  formcUion  of  dew.  This  is  the  effect,  corresponding 
to  the  ringing  of  the  bell  in  the  artificial  example,  and  which 
we  may  therefore  symbolize  by  X.  As  regards  this  element  of 
the  enquiry,  there  is  not  much  to  complain  of  in  respect  of  its 
not  answering  all  reasonable  requirements.  It  is  not,  in  fact,  at 
this  point  that  any  serious  deficiency  was  to  be  expected.  An 
effect,  from  the  mere  fact  that  it  has  so  far  attracted  attention 
as  to  have  given  rise  to  some  enquiry  as  to  its  cause,  is  pre- 
sumably of  a  tolerably  definite  description.  Moreover,  being  an 
effect,  it  presents  itself  under  the  usual  conventional  restric- 
tions of  an  effect  as  contrasted  with  a  cause ;  and  this  (as  was 
fully  explained  in  a  former  chapter)  represents  a  very  consider- 
able simplification.  We  are  supposed  to  have  abstracted  some 
one  element  out  of  the  complex  group  of  consequents,  and  to 
be  considering  only  its  presence  or  its  absence.  We  take  no 
account  of  any  accompan}dng  elements  here,  such  as  might  be 
symbolized  by  Y,  Z,  W,  and  so  forth,  as  we  do  in  the  case  of 
the  antecedents. 

When,  however,  we  turn  to  these  antecedents  we  find  that 
there  is  a  very  different  tale  to  be  told.  What,  for  instance, 
are  the  antecedent  elements  in  the  case  of  *  the  precipitation 
of  dew '  ?  If  asked  to  enumerate  them  we  should  begin  with 
such  as  these : — (1)  moist  air ;  (2)  cooling  gradually,  (3)  in  con- 
tact with  a  cold  surfece,  (4)  under  a  clear  sky,  (5)  in  summer, 
(6)  out  of  doors ;  &c.  These  comprise  the  principal  group  of 
antecedents,  present  in  all  or  nearly  all  cases  of  the  occurrence 
of  the  phenomenon.     To  these  may  be  added  a  number  more, 


412  INDUCTIVE  METHODS.  [CH. 

present  in  some  cases  and  not  in  others.  The  list  might  be 
continued  by  such  conditions  as  the  following,  when  these 
occasional  elements  are  taken  into  account: — (7)  the  moisture 
depositing  itself  on  grass,  (8)  in  an  inland  locality,  (9)  on  a 
moonlight  night ;  and  so  on,  as  long  as  we  choose  to  continue 
our  specification. 

Now  it  needs  very  little  consideration  to  perceive  how 
widely  such  a  group  of  phenomena  as  this, — ^and  the  example 
is  really  rather  a  simple  and  suitable  one  for  our  purpose,  so 
far  as  original  ph3rsical  investigations  are  concerned, — departs 
from  the  conditions  above  enumerated  as  demanded  for  accuracy, 
or  at  least  for  conformity  with  our  artificial  example  and  its 
symbolic  rendering.  For  instance,  the  various  elements  which 
we  regard  as  the  antecedents  are  very  far  fix)m  possessing  any- 
thing like  a  definite  individuality.  All  air  is  to  some  extent 
both  warm  and  moist;  so  that  we  have  not  here  a  simple 
question  of  presence  or  absence,  but  of  presence  to  a  sufficient 
extent  or  not.  The  air,  again,  constitutes  a  medium  which  is 
everywhere  continuous,  so  that  in  separating  oflf  a  portion  for 
consideration  we  are  creating  an  artificial  unity.  In  fact  our 
A,  B,  Gy  D,  in  such  a  case  as  this,  are  not, — ^if  one  may  so  put 
it, — jointed  in  certain  places  so  as  to  leave  us  nothing  to  do 
but  to  break  them  off  at  the  right  points. 

Again ;  in  respect  of  the  admissibility  of  any  combinations 
of  the  elements,  there  is  much  left  to  be  desired.  Owing  to  the 
intricate  mutual  interaction  of  almost  all  physical  causes,  it  is 
simply  impossible  that  there  should  be  an  alteration  in  one 
antecedent  without  some  corresponding  alteration  in  the  others. 
We  can  turn  a  man  out  of  one  room  in  a  hotel  without 
disturbing  his  neighbours,  just  as  we  can  remove  the  letter 
A  from  a  row  without  touching  any  of  the  others.  But  we  can 
hardly  alter  the  moisture  of  the  air  without  also  altering  the 
temperature,  and  contact  with  some  cold  body  is  necessary,  as  a 
rule,  in  order  to  lower  the  temperature. 

Again ;  in  our  artificial  example,  we  found  that  the  assump- 
tion that  a  given  group,  such  as  that  indicated  by  ABCD,  could 
be  subdivided  up  to  a  certain  extent  and  no  farther,  was  reason- 
ably fulfilled.  The  occupation  of  a  single  room  is  a  sort  of  unit, 
which,  for  the  purpose  in  hand,  really  does  not  admit  of  any 
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further  subdivision.  But  the  closer  we  look  into  any  physical 
phenomenon,  the  more  apparent  does  it  become  that  such 
separations  as  we  make  here  are  mainly  the  resultant  of  the 
practical  necessities  of  the  moment,  and  of  the  words  and  phrases 
which  we  happen  to  have  at  hand.  There  is  generally  no 
obvious  limit  here  up  to  which,  but  not  beyond,  the  process  of 
separation  into  elements  can  be  carried. 

As  regards  our  fourth  assumption,  the  reader  can  readily 
perceive  what  sort  of  warrant  for  it  there  is,  in  any  enquiry  of 
a  physical  nature.  The  hotel  servant  might  undertake  to  say 
that  there  were  just  four  rooms  to  be  taken  account  of,  and  no 
more.  But  what  sort  of  a  task  should  we  have  before  us  if  we 
set  about  to  enumerate,  not  all  the  possible  antecedents  effective 
in  the  production  of  dew,  but  merely  those  with  which  we  were 
acquainted  and  which  might  possibly  be  effective?  It  is 
here,  I  think,  that  the  common  accounts  of  the  logical  manuals 
are  most  inadequate.  They  scarcely  make  the  reader  realize 
sufficiently  what  a  large  amoimt  of  preliminary  knowledge  he 
must  be  supposed  to  bring  to  bear  upon  the  observation  or 
experiment  which  he  has  in  hand.  It  is  on  this  ground, — on 
the  ground,  that  is,  that  much  of  the  implied  knowledge  appears, 
so  to  say,  on  both  sides  of  the  equation,  and  can  therefore 
be  practically  dispensed  with, — that  the  Method  of  Difference 
acquires  the  prominent  position  which  it  occupies  as  regards 
convenience  and  certainty  of  inference.  So  far  as  regards  the 
Methods  in  general  it  is  sufficient  to  say  that  we  must  suppose 
our  observer  to  approach  the  enquiry  equipped  with  the  general 
preliminary  knowledge  that  there  are  a  certain  number  of 
possible  antecedents  which,  and  which  only,  need  be  taken  into 
account,  and  which  he  can  indicate  as  -4,  JB,  0,  D,.„A\l  the 
others  are  either  ineffective  in  themselves,  or,  if  effective,  can 
be  allowed  for  or  excluded  from  the  sphere  of  our  observations 
and  experiments. 

The  best  way  of  explaining  and  illustrating  this  will  be  to 
throw  our  physical  example  at  once  into  the  symbolic  form. 
It  may  be  done  as  follows: — 
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BG  D  E, 
p  q  r   s . 


"  5  .  i 

t^     o     o    ^ 


I     s  §  1 1 

i 


The  reader  will  notice  at  once  that  this  is  a  somewhat 
different  way  of  representing  the  causal  relation  than  the  cus- 
tomary one  of  putting  it  down  simply  in  the  form, 

ABC, 
abc. 

The  above  plan  has  been  adopted  purposely  for  the  sake  of 
emphasizing  the  difficulties  which  the  complication  of  physical 
phenomena  throws  in  our  way.  For  one  thing,  the  reader  will 
notice  that  what  we  have  marked  by  J.  is  decidedly  a  somewhat 
artificial  unity.  This  component  requires  several  clauses  to 
describe  it,  and  is  naturally  viewed  as  a  compound  of  several 
diflferent  elements.  But  for  the  purpose  in  hand  we  have  to 
make  a  unity  of  it,  since  the  absence  of  any  one  of  its  elements 
would  be  fetal  to  its  efficiency.  Another  small  point  to  which 
we  may  call  attention  is  the  employment  of  distinctive  letters 
of  the  alphabet  for  the  causes  and  effects.  The  common  notation, 
employing  as  it  does  the  same  letters,  with  the  only  distinction 
of  making  these  capital  or  small,  inevitably  suggests  such  an 
arrangement  as  we  found  actually  did  prevail  in  the  case  of  the 
bells  in  the  hotel,  that  is,  that  there  were  a  number  of  quite 
distinct  cause-elements,  each  connected  with  a  correspondingly 
distinct  effect-element,  so  that  all  which  we  had  to  do  was  to 
sort  them  out  and  assign  each  to  its  appropriate  relative. 
It  is  well  to  keep  clear  of  any  suggestion  of  this  kind,  and 
therefore  to  write  down  the  effect-elements,  not  as  bcde, . .  but  as 
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pqrs...;  and  thus  to  avoid  all  suggestion  that  B,  (7,  D,...  produce 
p,  q,  r,...  respectively,  in  the  same  way  that  A  is  considered  to 
produce  x.  As  a  matter  of  fiwt,  when  we  look  at  these  eflfect- 
elements,  that  is,  the  concurrent  elements  which  go  along  with 
the  consequent  in  the  causal  relation,  we  find  that  a  certain 
number  of  them  are  merely  a  continuation  of  the  same  element 
in  the  antecedent.  For  instance,  what  we  mark  as  *  summer ' 
and  '  outdoors '  must  just  be  written  down  again  unchanged  as 
consequents.  Others  again,  represent  a  certain  amount  of 
change.  For  instance,  the  '  grass '  in  the  antecedent  was  dry, 
that  in  the  consequent  is  wet :  the  *  sky  *  in  the  consequent  is 
probably  cle€irer  than  that  in  the  antecedent,  by  the  very  fiewt 
that  some  of  the  moisture  has  been  transferred  to  the  surfiEice  of 
the  ground.  Other  elements  again  may  have  been  of  such  an 
extremely  transitory  character  that  they  may  have  disappeared, 
and  either  have  left  no  perceptible  trace  whatever  of  their 
existence,  or  one  which  in  the  shape  of  a  consequent  bears  no 
apparent  likeness  whatever  to  its  assigned  antecedent. 

The  above  symbolic  statement,  therefore,  with  its  equivalent 
verbal  rendering,  represents  one  of  those  sets  of  observations  or 
experiments,  of  which  a  plurality  is  presupposed  in  all  our  in- 
vestigations. If  it  be  asked  what  are  the  other  observations 
which  make  up  the  set,  we  can  easily  enough  give  examples. 
For  instance,  we  must  exchange  the  '  grass '  for  something  else, 
since  it  is  conceivable  that  the  dew  might  be  of  the  nature  of  a 
perspiration  emitted  by  the  leaves.  So  we  take  a  corresponding 
instance  on  '  gravel '  instead.  Again,  it  might  be  the  case  that 
rain  was  in  the  habit  of  &lling  even  when  the  sky  was  clear ; 
accordingly  foF  'outdoors'  we  substitute  a  corresponding  experi- 
ment indoors.  In  this  way  we  procure  a  number  of  instances 
which  we  may  represent  thus ; — 

ABCD...               AGCD...               ABHD... 
xpqr xtqr xptr 

as  well  as  a  number  of  others  in  which  A  is  absent.  And  these 
form  the  sum-total  of  the  materials  upon  which  our  various 
Inductive  Methods  of  Enquiry  have  to  operate. 

Supposing  that  these  materials  were  set  before  any  one 
who  had  but  a  slight  acquaintance  with  the  details  of  any  phys- 
ical science, — more   especially  if  he   were   familiar  with  the 
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elementary  algebraical  processes  of  combinations  and  permuta- 
tions,— there  can  be  little  doubt,  I  think,  that  he  would  trj-  to 
set  to  work  in  the  way  in  which  we  treated  our  artificial  example. 
Regarding  the  problem  as  a  purely  formal  one,  in  which  some 
one  or  more  of  a  number  of  antecedents  were  the  effective  ones, 
and  in  which  these  antecedents  admitted  of  being  compounded 
and  dissociated  at  will,  he  would  treat  the  problem  in  the  sort 
of  way  in  which  we  treated  the  example  of  the  bells.  Since 
there  are  a  finite  number  of  elements  to  be  taken  into  account, 
and  therefore  a  finite  number  of  combinations  to  be  grappled 
with,  he  would  naturally  like  to  spread  them  all  out  before 
him  by  a  complete  analysia  And  in  selecting  among  these 
results  such  as  were  best  for  his  purpose,  he  would  naturally 
aim  in  every  case  at  discovering  those  in  which  single  ante- 
cedents were  given,  owing  to  their  extreme  simplicity  and 
effectiveness.  Failing  the  possibility  of  getting  hold  of  any  one 
of  these  by  itself,  he  would  try  for  a  set  in  which  two  antecedents 
only  were  present,  and  so  on.  That  is,  he  would,  when  guided 
by  formal  considerations  alone,  not  rely  on  special '  Methods '  of 
any  distinctive  character,  but  make  use  of  any  combinations 
whatever  that  presented  themselves,  giving  the  preference  in 
every  case  to  those  combinations  which  were  the  smallest  in 
their  aggregate  amount. 

III.  When  however  we  turn  to  the  actual  facts  of  nature 
we  find  a  very  different  course  forced  upon  us.  Here  as  else- 
where, formal  propriety  and  convenience  have  to  give  way  to 
the  exigencies  under  which  we  are  practically  obliged  to  work. 
We  are  emplojdng  formal  methods,  as  indicated  by  the  use  of 
our  letter  symbols,  but  we  soon  find  that  the  conditions  really 
suitable  to  a  purely  formal  method  are  greatly  lacking,  and 
we  have  accordingly  to  modify  our  practical  processes  in  accord- 
ance with  the  facts  which  we  find  about  us.  It  is  this  necessity 
which  drives  us  to  the  adoption  of  the  well-known  Four 
Methods,  and  assigns  to  them  their  comparative  importance. 
We  will  therefore  proceed  to  discuss  these  in  the  order  of  their 
comparative  value  and  effectiveness. 

(1)  The  Method  of  Difference.  We  saw  that  one  serious 
departure  from  those  simple  conditions  of  the  problem  which 
seemed  naturally  suggested  by  the  employment  of  a  limited 
number  of  letter-sjnnbols,  lay  in  the  fact  that  in  natural,  as 
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distinguished  from  artificial,  circumstances,  the  determining 
antecedents  were  often  quite  indefinite  in  number;  and,  what 
was  worse,  that  it  was  impossible  to  draw  clear  partition  lines 
between  them.  There  seems  one  way,  and  only  one  way,  of 
surmounting  this  difficulty.  What  we  must  do  is  to  contrive  a 
method  by  which  all  these  indefinitely  numerous  and  perplexing 
elements  shall  appear,  so  to  say,  on  the  two  opposite  sides  of 
the  equation,  and  thus  be  made  to  balance  each  other.  We 
need  not  then  trouble  ourselves  to  determine  them  at  all.  The 
way  of  effecting  this  is  to  take  two  instances, — for  two  will 
suffice  for  the  purpose, — not  from  the  same  rank  or  order  of 
complication  as  regards  the  number  of  antecedents  (recur  to 
the  example  on  p.  405),  but  from  two  successive  ranks.  We 
select  an  ABODE...  for  one  of  these,  and  a  BCDE.,.  for  the 
other;  where  the  latter  selection  contains  one  element  fewer 
than  the  former. 

If  it  be  enquired  how  this  can  best  be  done,  we  find  our- 
selves again  practically  conditioned  by  inevitable  physical 
surroundings,  which  confine  us  to  one  way  of  effecting  in 
practice  what  is  so  easily  and  variously  effected  in  the  region  of 
symbols.  Our  only  resource  is,  not  to  try  to  find  two  things 
exactly  alike  in  all  their  innumerable  characteristics,  but  to  take 
one  and  the  same  thing  or  event,  as  nearly  as  possible  at  two 
consecutive  instants.  There  is  really  no  other  way  open  to  us  ; 
for,  by  supposition,  we  do  not  know  all  the  antecedents,  and 
therefore  we  cannot  certainly  secure  them  by  the  most  pains- 
taking selection. 

Under  these  conditions  it  becomes  really  possible  in  many 
cases  to  secure  a  pair  of  instances,  symbolically  represented  by 
ABODE. . .  followed  by  x,  and  BODE. . .,  not  followed  by  x.  By 
a  comparison  of  these  two  we  conclude  quite  soundly  that  since 
every  one  of  the  antecedent  elements,  except  A,  is  present  in 
both  cases,  this  single  element  whose  presence  and  absence  cor- 
respond to  the  presence  and  absence  of  the  effect,  must  be  what 
we  call  the  cause  in  that  case.  And  therefore,  generalizing  in 
accordance  with  the  Law  of  Causation,  we  conclude  that  it  will 
always  be  the  cause  of  the  same  effect  under  all  similar  circum- 
stances. That  is,  we  have  ascertained  the  Cause  of  the  effect 
under  consideration. 

The  validity  or  conclusiveness  of  this  method  seems  there- 
V.  27 
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fore  to  be  absolutely  unimpeachable.  But  unfortuDately  it  lies 
open,  so  far  as  theoretical  considerations  apply,  to  a  quite  fieital 
objection  from  another  side,  viz.  that  of  its  applicability^  The 
dilemma  is  obvious.  If  we  did  know  that  A  was  the  cause,  why 
resort  to  the  method  at  all  ?  And  if  we  did  not  know  this,  how 
did  we  just  hit  upon  A,  out  of  all  the  innumerable  antecedents, 
in  order  to  exclude  this  alone  from  the  second  experiment  ? 

There  seems  really  to  be  no  means  of  evading  the  objecticoi 
except  that  of  frankly  admitting  that  this  Method  of  Difference 
is  not  in  reality  a  Method  of  Discovery,  but  solely  one  of  Verifi- 
cation. We  must  be  supposed  to  appeal  to  it  as  a  final  resource, 
in  order  to  test  whether  some  assigned  antecedent  which  has 
in  some  way  or  other  been  suggested  to  us  as  a  probable  cause, 
is  really  such.  It  may  be  that  we  have  first  appealed  to  some 
one  of  the  other  methods,  to  be  presently  described,  which 
really  are  more  in  the  way  of  agencies  of  discovery,  but  are  cor- 
respondingly less  conclusive  in  their  results  until  these  have 
been  verified.  Or  it  may  be, — as  often  is  the  case  in  physical 
problems, — that  we  come  to  the  consideration  of  the  particular 
question  before  us  with  a  good  general  knowledge  as  to  what 
most  of  the  different  antecedents  are  capable  of  doing,  so  that 
only  a  finite  and  indeed  very  limited  number  are  left  as  needing 
investigation.  These  few  may  then  be  discussed  in  turn  by  this 
Method  of  Difference. 

We  have  spoken  of  the  method  as  being  certain  in  its  opera- 
tion, if  we  can  surmount  the  primary  difficulty  of  knowing  how 
to  apply  it  in  any  given  case.  This  certainty  depends  of  course 
upon  conditions,  which  as  a  rule  are  not  very  difficult  to  secure, 
and  of  which  the  following  seem  to  be  the  chief! 

(i)  We  must  take  it  for  granted  that,  when  we  thus  re- 
peat the  whole  group  of  antecedents,  save  one,  we  shall  not 
find  that  some  other  circumstance  has  just  slipped  in  which 
might  itself  be  influential  in  bringing  about  the  effect.  As,  by 
supposition,  the  antecedents  are  probably  too  numerous  for  us 
to  be  acquainted  with  them  all,  the  only  way  to  secure  that  this 
does  not  happen  is  to  take  care  that  the  two  successive  occur- 
rences, or  moments  of  occurrence,  which  we  bring  into  compari- 
son with  each  other,  shall  be  in  close  proximity.     In  other 

1  That  is,  when  using  it,  as  we  commonly  do,  to  detennine  the  cause  of  an 
effect,  rather  than  the  effect  of  a  cause. 
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words  our  experiment  must  not  be  suffered  to  extend  during  too 
long  a  time. 

This  caution  is  preeminently  necessary  in  the  case  of  social 
and  political  reasonings,  in  which  indeed  the  process  of  evo- 
lution is  so  slowly  carried  out  that  the  Method  in  question 
becomes  almost  impossible  of  application.  Every  one  can  see 
what  a  fertile  source  of  teAhcy  and  fephistry  we  have  here. 
A  new  law  is  enacted,  say,  or  some  act  of  policy  is  carried 
out.  This  closely  resembles  an  experiment, — in  fact  it  is 
one, — and  if  such  experiments  could  be  carried  through  with 
the  promptness  and  strict  limitation  with  which  we  can  per- 
form them  in  many  physical  phenomena,  there  is  no  reason 
why  their  results  should  not  be  equally  conclusive  and  satis- 
fitctory.  But  when  we  are  dealing  with  causes  which  take 
years  to  do  their  work  the  state  of  things  is  widely  different. 
It  is  absurd  to  suppose  that  all  things  else  have  stood  still 
in  the  meanwhile.  If  we  were  to  abolish  all  licences  or 
other  restrictions  on  the  sale  of  alcoholic  liquor,  and  were 
to  find  five  years  afterwards  that  habits  of  intoxication  had 
increased,  this  might  be  a  case  of  cause  and  effect.  But 
we  should  hardly  feel  as  much  confidence  about  the  fact  as 
we  feel  when  a  lead  manufactory  turns  its  foul  water  into 
a  lake  and  it  is  found  next  morning  that  all  the  fish  are 
dead.  The  tacit  assumption  that  nothing  else  has  happened 
amongst  the  phenomena  except  the  change  which  we  have 
introduced,  and  its  corresponding  effect,  can  only  be  permitted 
so  long  as  we  take  care  to  be  very  prompt  in  carrying  out  our 
experiment. 

When  we  take  this  precaution  we  have  the  sort  of  security, 
justified  by  the  Theory  of  Probability,  upon  which  every  one 
instinctively  relies  in  daily  life.  If  I  shut  my  door  sharply  and 
the  window  upstairs  instantly  afterwards  is  heard  to  rattle,  it  is 
just  possible  that  something  else  than  the  wave  of  percussion  in 
the  air  should  have  happened  at  the  same  moment  to  cause  the 
noise.  But  the  closer  the  sequence  the  smaller  does  such  a 
chance  become.  Hence  the  necessity,  if  the  Method  of  Differ- 
ence is  to  be  trusted,  that  our  artificial  interferences  should  be 
sharply  determined,  and  that  the  moment  at  which  the  second 
determination  is  made  should  be  as  closely  proximate  as  possible 
to  that  of  the  former. 

27—2 
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(ii)  The  second  precaution  is  of  a  purely  practical  character, 
and  is  one  for  which  there  is  no  counterpart  in  the  symbolic 
procedure.  The  trained  physicist  however  knows  only  too  well 
how  extremely  difficult  it  is  to  carry  out  the  demand  sufficiently. 
The  requirement  is  merely  this :  that  the  process  of  omitting 
or  inserting  A  shall  not  in  itself  bring  about  other  collateral  or 
incidental  effects  besid^  the  contemplated  step  and  its  conse- 
quences. But  theoretically,  the  laws  of  nature  being  what 
they  are,  it  is  impossible  to  preclude  all  such  aberration  finom 
our  aim  as  this  implies.  Take  the  instance  of  gravitation. 
We  commonly  suppose  that  when  we  have  put  a  weight  into 
one  pan  of  a  pair  of  scales  we  have  done  nothing  more  than 
this,  or  can  at  any  rate  by  due  caution  succeed  in  doing 
nothing  more.  But,  if  we  exact  the  utmost  rigidity  of  con- 
ditions, we  easily  see  that  we  have  done  a  great  deal  more. 
Our  bodies  are  heavy,  and  therefore  the  mere  approach  to  the 
machine  has  altered  the  magnitude  and  direction  of  the  re- 
sultant attraction  upon  the  scales.  Our  bodies  are  presumably 
warmer  than  the  surrounding  air;  accordingly  we  warm  and 
therefore  lighten  the  air  in  which  the  scales  hang,  and  if  the 
two  scales  and  their  contents  are  not  of  the  same  volume  we 
at  once  alter  their  weight  as  measured  in  the  air.  Our  breath 
produces  disturbing  currents  of  air.  Our  approach  affects  the 
surface  of  the  non-rigid  floor  or  ground  on  which  the  scales 
stand,  and  produces  another  source  of  disturbance ;  and  so  on 
through  the  whole  range  of  the  physical  world.  Every  action 
we  perform  in  the  material  universe  sets  in  work  forces  whose 
ramifications  are  incalculable,  and  whose  effects  have  no  assign- 
able termination. 

The  avoidance  of  these  disturbances,  or  departures  fix)m 
the  strict  adherence  to  the  assumptions  of  our  Method,  is 
therefore  a  matter  of  judgment  and  sagacity.  The  extent  to 
which  precaution  is  called  for  in  any  particular  experiment 
depends  entirely  upon  the  degree  of  accuracy  to  which  in  the 
case  in  question  we  propose  to  carry  our  observation.  Many 
precautions,  for  instance,  which  it  would  be  ridiculous  for  a 
tradesman  to  adopt  if  he  were  weighing  out  a  pound  of  sugar 
for  a  customer,  are  just  the  things  which  it  would  be  little 
short  of  criminal  for  an  analytical  chemist  not  to  adopt,  if  he 
were  set  to  determine  whether  a  given  sample  of  water  were 
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pure.  And  precautions  again  which  would  suffice  for  this 
latter  may  again  become  insufficient  when  some  original  in- 
vestigator is  carrjdng  out  an  extremely  refibied  course  of 
experiments  in  his  laboratory.  All  accuracy  in  these  matters 
is  a  question  of  degree,  to  be  determined  by  the  end  we  have  in 
view,  and  strictly  regulated  by  the  necessities  which  the  attain- 
ment of  that  end  reasonably  demands. 

Take  a  single  example  from  an  actual  course  of  experi- 
ments. When  Prof.  Sir  G.  H.  Darwin  and  his  brother  were 
endeavouring  to  measure  the  Lunar  disturbcmce  of  Gravity*  at 
the  Cavendish  Laboratory  an  extremely  delicate  pendulum 
was  employed.  So  delicate  was  it  that  it  almost  defeated  its 
purpose  by  registering  innumerable  minute  disturbances,  of 
which,  whilst  many  could  be  accounted  for,  many  others  baffled 
all  explanation.  Amongst  the  former  was  this.  In  approaching 
the  instrument  in  order  to  observe  its  reading,  the  sur&ce  level 
of  the  stone  basement  floor  on  which  the  instrument  stood  was 
deflected  by  the  weight  of  the  observer.  Nay,  as  he  stood  to 
take  a  reading,  the  difference  produced  in  this  way  by  his 
merely  shifting  his  weight  from  one  leg  to  the  other  was 
perceptible;  so  it  became  necessary  always  to  observe  the 
reading  by  a  telescope  from  a  distance,  or  to  adopt  some 
equivalent  plan.  Now  of  course  disturbances,  more  or  less 
of  a  similar  kind,  are  actually  brought  about  whenever  we 
have  a  letter  weighed  at  the  Post  Office.  But  as  it  is  not 
considered  that  the  extra  pence  at  stake  are  worth  the  trouble 
of  deciding  the  weight  of  the  letter  to  such  a  point  of  accuracy, 
we  are  content  to  let  this  source  of  inaccuracy  enter,  and  there- 
fore we  use  instruments  too  coarse  to  indicate  it  when  it  does 
enter. 

(2)  There  is  a  modification  of  this  Method  of  Difference, 
which  possesses  many  of  the  same  advantages.  It  does  not,  it  is 
true,  belong  in  full  strictness  to  that  limited  view  of  the  subject 
to  which  we  are  confining  ourselves  in  this  chapter,  inasmuch 
as  it  is  not  a  merely  qualitative  method,  but  partakes  to  a 
certain  extent  of  the  quantitative  character.  Since,  however, 
it  has  received  a  special  name  by  Mill, — that  of  Concomitant 
Variations, — and  has  been  commonly  accepted  in  most  recent 

^  Report  of  the  Brit.  Assooiation,  ISSl :  p.  109.     Since  lally  described  in  his 
work  on  the  Tides, 
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treatises  on  the  subject,  it  will  be  best  to  notice  it  in  this 
connexion. 

The  reader  will  notice,  then,  that  throughout  the  above  dis- 
cussion we  have  supposed  the  variable  antecedent  ^  to  be 
capable  of  no  other  variation  than  that  between  mere  presence 
and  absence.  In  very  many  cases  however  it  may  happen  that 
we  find  it  impossible  altogether  to  get  rid  of  -4  ;  or,  at  any  rate, 
that  we  wish  to  form  a  conclusion  without  the  trouble  of  doing 
so.  Hence  the  question  arises  whether  partial  absence  of  the 
suspected  antecedent  will  serve  the  same  sort  of  purpose  as 
entire  absence. 

Is  it  true  then  that  if  the  entire  removal  of  A  will  entail 
that  of  a?,  a  mere  variation  in  its  amount  will  entail  a  *  concomi- 
tant variation '  in  that  of  ^  ?  Plausible  as  such  a  statement 
may  seem,  it  demands  some  consideration  and  reference  to 
specific  examples.  In  the  first  place,  then,  there  is  the  pre- 
liminary difficulty  that  in  a  great  number  of  instances, — of 
which  our  example  about  the  bells  is  a  case  in  point, — it  is  not 
very  clear  what  is  meant  by  speaking  of  'more  and  less':  at 
least  if  we  were  to  apply  this  expression  to  the  occupation  of  a 
room  we  should  have  to  put  a  rather  special  interpretation 
upon  it.  This  however  is  more  of  the  nature  of  occasional  in- 
applicability of  the  method  than  of  actual  failure. 

Confining  ourselves  to  really  applicable  references  let  us 
take  a  few  examples : — There  are  a  quantity  of  cocks  to  the 
various  gas-pipes  in  a  large  building.  I  turn  one  of  these,  and 
all  the  lights  in  a  certain  gallery  instantly  go  out.  This  is  the 
usual  method  of  Difference.  But  if  I  merely  turn  the  cock  half 
way  round,  two  or  three  times,  and  see  these  same  lights  rise 
and  fall  as  I  do  so,  the  same  conclusion  would  be  just  as  con- 
fidently drawn.  So  far  the  method  seems  quite  sound.  But 
again :  instead  of  gas-pipes  there  are  conducting  wires  leading 
to  a  set  of  electric  lamps.  I  cut  one  wire  through,  and  a  certain 
group  of  lights  instantly  goes  out.  This  again  is  clear  and  con- 
clusive. But  if  I  cut  the  wire  half  way  through,  probably  no 
change  whatever  will  be  perceptible,  because  the  full  current  will 
equally  pass  through  the  thinner  wire.  Or,  suppose  there  is  an 
open  drain  running  through  a  court  which  is  much  infested  by 
fever.  I  close  the  drain  entirely,  and  the  fever  ceases.  This  is 
the  Method  of  Difference.     I  half  close  it :  is  there  much  hope 
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that  the  fever  will  be  checked  ?  Such  a  list  of  varying  and 
conflicting  answers  might  be  indefinitely  added  to. 

It  will  doubtless  be  objected  here  that  some  of  these  in- 
stances are  not  fair  ones,  because  we  are  not  varying  the  really 
effective  causal  elements,  but  only  certain  conditions  of  them. 
Vary  the  cun'ent,  it  will  be  said,  instead  of  merely  varying  the 
thickness  of  the  wire  which  conducts  it,  and  the  lights  will  vary 
at  once.  Diminish  the  number  of  the  poisonous  germs  emitted 
by  the  drain,  or  the  number  of  human  organs  into  which  they 
can  enter,  and  we  shall  pretty  certainly  diminish  the  number  of 
attacks  of  fever. 

This  objection  is  perfectly  sound  in  itself:  in  feet  any  other 
conclusion  would  be  inconsistent  with  the  doctrine  of  Causation 
in  its  more  stringent  form.  As  we  have  already  insisted  in  a 
former  chapter,  it  is  scarcely  possible  that  any  element  whatever 
in  the  antecedent  group  should  be  altered  without  entailing 
some  corresponding  alteration  in  the  consequent.  But  as  regards 
the  particular  order  of  enquiry  with  which  we  are  here  con- 
cerned, such  an  objection  as  this  does  not  seem  to  be  quite 
to  the  point.  No  claim  of  this  kind, — namely  that  we  were 
dealing,  not  with  the  true  causal  elements,  but  only  with 
certain  conditions  accompanying  these, — was  advanced,  so  long 
as  we  kept  ourselves  to  the  Method  of  Difference  in  its  simple 
form,  and  supposed  J.  to  be  entirely  removed.  It  was  only 
when  we  began  to  find  that  the  partial  removal  of  A  did  not 
always  bring  about  the  partial  removal  of  Wy  that  the  objection 
came  to  be  raised  that  this  A  was  not  really  the  proper  element 
to  deal  with. 

Attention  is  here  directed  to  this  particular  point  because  it 
is  very  important  that  the  student  should  clearly  recognize  that 
these  Inductive  Methods,  which  play  so  important  a  part  in  our 
logical  treatises,  are  not  of  a  rigidly  scientific  character.  They 
belong  rather  to  what  may  be  called  the  plane  or  level  of  popular 
enquiry.  For  the  signification  of  this  distinction  the  reader 
must  refer  to  the  chapter  on  Causation,  in  which  the  different 
aspects  of  that  Law  were  clearly  explained.  These  Methods  are 
nothing  more  than  practical  applications  of  the  Law  of  Causa- 
tion when  this  is  interpreted  in  a  popular  scientific  form.  As 
we  saw,  the  Law  only  became  practically  useful,  or  even  avail- 
able, when  based  upon  this  reasonable  but  humble  level. 
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The  Method  of  Concomitant  Variations,  as  above  remarked, 
is  nothing  more  than  a  modification  of  the  Method  of  Difference. 
It  concerns  itself  with  the  partial  presence  and  absence  of  a 
phenomenon,  instead  of  its  complete  presence  and  absence.  If 
we  were  able  to  say,  with  any  attempt  at  exactness,  how  much 
of  this  presence  there  is  in  any  case,  our  method  would  no 
longer  be  of  that  merely  qualitative  kind  to  which  we  are  now 
confining  ourselves.  And  nothing  short  of  such  exactness  will 
satisfy  the  scientific  thinker  as  an  ultimate  aim.  But  as  soon  as 
an  attempt  is  made  to  reach  this  higher  standard  we  get  into 
the  province  of  quantitative  determination,  which  is  beyond 
our  present  scope.  It  will  suffice  to  say  here  that  this  sUght 
quantitative  modification  of  the  Method  of  Difference,  in  which 
we  merely  say  that  there  is  more  or  less  of  the  antecedent  and 
of  the  consequent,  without  attempting  to  decide  how  much 
more,  is  very  useful,  and  is  fireely  and  confidently  appealed  to  in 
practice. 

The  reader  will  be  able  to  gather,  from  the  remarks  that 
have  now  been  made,  what  are  the  general  characteristics  of 
this  Method  of  Difference.  It  is  with  moderate  and  reasonable 
precautions  a  conclusive  method;  but  as  against  this  merit 
must  be  balanced  the  fact  that  it  is  only  under  decidedly  excep- 
tional circumstances  that  we  can  expect  to  be  able  to  appeal  to 
it.  It  presupposes,  as  has  been  already  pointed  out,  that  we 
have  previously  obtained  some  clue  as  to  the  nature  and  where- 
abouts of  the  desired  cause,  so  that  what  is  still  left  to  be  done  is 
not  so  much  to  discover  as  to  test.  And,  in  intimate  connection 
with  this  condition,  the  method  also  presupposes  that  we  have 
some  considerable  control  over  the  facts  under  investigation. 
That  is,  it  is  a  distinctly  experimental  method.  Not  only  must 
we  have  some  clue  as  to  what  the  cause  is,  but  we  must  also 
possess  some  power  to  produce  this  cause  at  will,  or  we  could 
never  put  the  method  in  practice.  In  fact,  as  we  saw,  it  is 
not  only  necessary  to  be  able  to  produce  the  cause,  but  to 
produce  it  with  promptness  and  definiteness;  as  otherwise 
disturbing  agencies  will  begin  to  get  into  play.  Such  require- 
ments as  this,  it  need  hardly  be  said,  greatly  limit  the  range 
of  applicability  of  the  Method  in  question.  This  subject  will 
be  recurred  to  again  in  a  future  chapter,  when  we  come  to  discuss 
the  nature  of  Experiment  and  its  distinction  fix)m  Observation. 
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(3)  The  Method  of  Agreement.  This  is  generally  phrased 
in  some  such  way  as  this : — If  any  two  or  more  instances  of  the 
occurrence  of  some  phenomenon  (the  eflfect)  have  one  element, 
and  one  only,  present  in  common  among  their  antecedents,  this 
element  may  be  presumed  to  be  the  cause  of  the  phenomenon. 
And  it  is  symbolically  illustrated  in  some  such  way  as  this : — 

ABCD  ABEF  ACEO, 

abed  ahef  aceg. 

Here  a  is  the  effect  whose  cause  is  sought ;  and  since  A  is 
the  only  element  among  the  antecedents  which  is  found  in  all 
the  instances,  we  conclude  that  A  is  the  cause  of  a.  This 
account  of  the  matter  will  be  found  expounded  with  an  abund- 
ance of  popular  and  scientific  illustrations  in  Mill's  work,  and  in 
most  other  treatises  on  Inductive  Logic. 

The  chief  objection  to  this  mode  of  procedure  is  that  its 
validity  rests  upon  the  assumption  that  the  phenomenon  whose 
cause  we  are  investigating  has  only  one  Cause.  Now  it  has 
been  abundantly  shown  that  Plurality  of  Causes  has  to  be 
admitted  as  a  consequence  of  our  interpretation  of  the  Law 
of  Causation,  and  it  seems  therefore  inexpedient  to  ignore  its 
existence  even  temporarily.  Its  admission  indeed  has  such  a 
serious  bearing  upon  the  validity  of  the  Method  of  Agreement 
that  it  seems  desirable  to  depart  from  the  customary  style  of 
treatment  here.  Instead  of  starting  with  the  supposition  that 
causes  are  unique,  and  showing  how  convenient  our  method 
would  then  be,  we  will  commence  the  study  of  the  method 
on  the  assumption  that  the  possible  causes  may  be  more  than 
one.  It  will  require  some  attention  to  grasp  the  exact  value  of 
such  proof  as  the  method  can  afford  on  this  assumption. 

Recur  for  consideration  to  the  example  discussed  on  pages 
404 — 7.  We  saw  that  when  ABCD  are  all  found  together  x  is 
also  found  to  occur:  does  this  give  us  any  reason  to  assume 
that  A  in  particular  is  the  cause  of  a?  ?  We  are  of  course 
taking  for  granted, — what  we  saw  to  hold  true  in  our  first 
and  artificial  example, — that  these  four  elements  of  the  ante- 
cedent, A,B,C,  D,  are  separately  intelligible  and  possible,  and 
that  for  aught  we  know  to  the  contrary  there  is  no  reason 
why  any  one  of  them  should  not  be  the  real  cause.  In  this 
state  of  things  we  have   nothing  else  to  appeal  to  but  the 
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Doctrine  of  Chances.  In  accordance  with  this  doctrine  we 
may  accept  the  ordinary  view,  and  say  that  if  there  is  only 
one  cause  it  is  just  one  chance  in  four  that  A  is  the  cause. 
And  if,  again,  we  were  asked  why  we  suppose  that  there  is 
only  one  cause  of  a:,  instead  of  two,  three,  or  four,  we  should 
really  have  no  other  reason  to  give  than  to  fall  back  upon 
what  is  sometimes  called  the  Law  of  Parcimony,  by  saying 
that  it  is  always  best  to  assume  as  little  as  possible,  provided 
this  will  account  for  the  facts. 

Now  take  the  next  case  in  order,  of  those  discussed  on 
p.  405,  by  supposing  that  we  have  ABC,  ABD,  ACD,  BCD, 
presented  as  instances  in  which  x  is  found.  They  have  no 
element  in  common;  therefore  there  must  be  more  than  one 
cause  at  work.  But,  so  far,  we  have  not  the  slightest  clue  as 
to  which  two  out  of  the  four  are  the  eflfective  elements.  The 
Theory  of  Probabilities,  when  appealed  to,  will  give  the  faint 
clue,  that  if  there  are  known  to  be  only  two  causes  then  the 
chances  are  one  in  six  that  these  are  A  and  B.  But  when, 
as  before,  we  ask  why  there  should  be  only  two  rather  than 
three  or  four,  we  can  give  no  better  reason  than  that  this  is 
the  simplest  assumption.  The  statistical  basis  for  any  more 
scientific  answer  is  entirely  wanting.  It  is  impossible  to  assign 
the  relative  frequency  of  prevalence  of  events  with  one  cause, 
two  causes,  three  causes,  and  so  on. 

It  is  only  when  we  get  a  stage  further  that  this  Method, 
of  Agreement  pure  and  simple,  begins  to  offer  us  any  help.  As 
the  point  is  an  important  one,  but  is  often  overlooked,  we  must 
ask  the  reader's  careful  attention  to  the  inferences  which  can 
be  drawn  from  what  may  be  called  the  affirmative  instances, 
that  is,  from  those  in  which  the  presence  of  the  antecedent  is 
followed  by  the  presence  of  the  consequent;  for  it  is  these 
which  form  the  materials  of  this  Method  of  Agreement.  When 
we  took  the  elements  two  together,  we  saw  that  there  were  five 
combinations  favourable  to  the  result,  viz.  AB,  AC,  AD,  BC, 
BD.  To  have  all  these  before  us  is  to  be  in  possession  of 
complete  knowledge  of  the  materials  possible  in  this  particular 
stage  of  analysis.  Do  they  suffice  to  determine  the  causes? 
As  before,  we  do  know  one  thing  for  certain,  viz.  that  there 
must  be  more  than  one  cause  at  work ;  since  no  one  element  is 
present  throughout.     And,  more  than  this,  if  we  know  that 
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two  causes  only  are  to  be  admitted,  then  we  can  easily  show 
that  they  must  be  these  two.  The  suggestion,  for  instance,  of 
A  and  C  would  not  answer ;  for  the  effect  occurs  when  both  of 
these  are  absent,  viz.  when  B  and  D  are  the  only  antecedents. 
And  similarly  with  any  other  pair  than  AB. 

The  question  then  strictly  takes  this  form:  What  are  the 
chances  in  favour  of  two  causes  over  three  ?  If  we  are  con- 
fined to  two,  these,  we  have  seen,  must  be  A  and  5.  But  if 
we  are  at  liberty  to  invoke  three,  then  any  three  will  answer 
the  purpose,  as  the  reader  will  easily  see  by  looking  through 
the  complete  list.  But  why  is  it  more  likely  that  there  should 
be  two  than  three,  and  how  much  more  likely  is  it  ?  To  the 
latter  enquiry  no  answer  whatever  can  be  attempted;  for 
statistics  on  the  subject  are  entirely  lacking.  To  the  former 
enquiry  the  answer  is  sometimes  given  in  the  form  of  an  old 
saying  which  announces  that  Nature  always  works  by  the 
simplest  means.  There  is  really  no  need  to  discuss  such  a 
maxim  as  this  at  the  present  day ;  but  if  we  change  the  advice 
into  a  suggestion  to  ourselves  not  to  take  unnecessary  trouble, 
and  therefore  always  to  begin  with  the  simplest  assumption 
which  will  answer  our  purpose,  there  is  a  good  deal  to  be  said 
for  it.  And  taking  the  view  that  we  here  take, — that  is,  that 
the  Method  of  Agreement  is  nothing  more  than  a  preliminary 
process  of  sorting  out  our  supposed  causes,  with  the  view  of 
testing  them  afterwards  by  the  Method  of  Difference, — it  is 
a  complete  answer.  Whether  or  not  Nature  is  more  in  the 
habit  of  employing  two  causes  than  three, — in  the  conven* 
tional  sense ^  in  which,  of  course,  we  here  understand  a  *  cause*, — 
it  is  impossible  to  say:  but  there  can  be  no  doubt  that  it  is  less 
trouble  to  start  with  the  narrower  supposition  and  to  proceed 
to  verify  or  confute  this  first. 

In  the  above  investigation  we  have  supposed  the  number 
of  possible  alternatives  in  the  antecedent  to  be  so  small  that  it 
was  quite  practicable  to  take  them  all  into  account.  This  was 
the  case  with  the  hotel  bells;  and  the  sort  of  alphabetical 
illustrations  given  in  text-books  may  suggest  that  instances 
such  as  this  are  normal.  We  need  hardly  now  however  remind 
the  reader  that  when  we  are  dealing  with  natural  phenomena 

1  The  assamptions  under  which   'Plurality  of  Caases'  is  possible  were 
explained  in  Chap.  n. 
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we  must  look  for  a  very  different  state  of  things  indeed  from 
this.  We  must  allow  for  the  possibility  that  the  number  of 
possible  alternatives  is  large ;  and,  when  this  is  so,  the  number 
of  their  combinations  will  soon  become  enormous. 

For  instance ;  see  what  could  be  concluded  from  the  obser- 
vation that  X  occurs  in  the  following  cases : — 

ABODE       AEFGH       AFHIK       BCOIK       BLMNO 

This  can  hardly  be  considered  a  very  complicated  example  as 
compared  with  what  might  be  actually  encountered.  The 
number  of  antecedents  introduced  into  each  group  is  only 
five,  and  the  total  number  of  distinct  antecedents  is  only 
fourteen.  But  the  slightest  consideration  will  show  the  ex- 
ceedingly precarious  nature  of  any  inferences  we  can  draw 
from  the  materials  before  us.  One  thing  of  course  is  plain  at 
once.  Since  no  one  element  is  present  in  all  the  groups 
there  must  be  more  than  one  cause  at  work  to  produce  the 
effect.  It  is  almost  equally  plain  that  there  is  one  pair  of 
antecedents,  and  one  pair  only,  of  which  one  or  the  other 
member  is  present  in  every  group ;  accordingly,  if  we  are  sure 
that  there  are  only  two  causes  to  be  admitted  then  these  must 
be  the  two :  i.e.  A  and  B, 

This  assumption,  somewhat  arbitrary  as  it  is  in  any  case,  is 
much  more  so  here  than  it  was  in  our  example  of  the  bells,  on 
p.  405.  When  there  were  only  four  alternatives  in  the  question, 
to  invoke  three  of  them  when  we  could  put  up  with  two, 
seemed  rather  wanton.  But,  when  there  are  fourteen,  to  insist 
upon  confining  ourselves  to  two  when  we  could  do  the  work 
with  three,  seems  more  like  an  economy  dictated  by  our  own 
convenience  than  by  the  probabilities  of  nature.  The  three 
elements  B,  E,  and  F,  are  perfectly  capable  of  constituting  the 
desired  Plurality  of  Causes;  and  so  are  a  variety  of  other  groups 
which  we  might  select  out  of  the  fourteen.  The  preponderance 
of  evidence  against  any  one  of  these  slightly  more  complex 
suppositions  is  very  slight. 

It  must  be  noticed  that  our  uncertainty  is  greatly  in- 
creased here  owing  to  the  fact  that  the  number  of  instances 
with  which  we  can  reasonably  expect  to  deal  is  such  an  ex- 
ceedingly small  proportion  out  of  the  possible  total.  It  was 
shown  above  that  when  we  had  only  four  elements  to  deal  with 
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we  could  easily  suppose  ourselves  in  possession  of  all  the  favour- 
able combinations,  and  that  with  these  before  us  we  could 
gather  a  certain  presumption  in  favour  of  A  and  B  as  causes. 
But  when  we  have  fourteen  of  these  elements  on  hand,  and 
these  grouped  together  by  fives,  it  would  take  over  2000 
combinations  to  exhaust  the  possibilities.  As  it  is  out  of  the 
question  to  examine  all  these  we  must  judge  them  by  sample. 
Can  we  hope  to  get  a  fiur  sample  ?  This  depends  upon  the 
number  of  cases  involved.  When  we  said,  just  above,  that  if 
there  were  only  two  causes  these  must  be  A  and  B,  we  were  of 
course  speaking  only  on  the  warrant  of  the  evidence  before 
us.  This  evidence  consisted  of  five  cases :  the  reader  can  give 
some  sort  of  guess  as  to  the  value  of  a  sample  composed  of  a 
selection  of  merely  five  out  of  two  thousand.  It  is  quite 
possible  that  if  we  had  enlarged  our  experience  until  we  had 
50  or  60  cases  instead  of  only  five,  we  should  have  found 
that  the  plurality  of  causes  which  it  was  simplest  to  invoke 
would  now  become  decidedly  more  numerous.  We  might  have 
found,  for  instance,  that  the  simplest  possible  assumption  which 
would  account  for  the  production  of  x  was  afforded  by  sup- 
posing it  to  come  from  one  or  other  of  some  half-dozen  distinct 
causes. 

We  seem  therefore  to  be  driven  to  the  following  result. 
When  we  appeal  to  the  Method  of  Agreement  pure  and  simple, 
taking  care  to  recognize  the  possibility  of  a  Plurality  of  Causes, 
any  conclusion  we  may  reach  is  highly  precarious.  Say  that 
w  occurs  (as  above)  with  ABODE,  AEFOH,  AFHIK,  BCGIK, 
and  BLMNO.  We  can  conclude  that  if  these  are  all  the  possible 
favourable  instances^  (a  remarkably  bold  assumption  in  most 
cases),  and  if  there  are  no  more  causes  to  be  invoked  than  the 
minimum  number  which  will  do  the  work  (a  remarkably  arbi- 
trary assumption)  then  A  and  B  are  what  we  seek. 

The  utmost  value  therefore  which  we  can  venture  to  assign 
to  the  simple  Method  of  Agreement  is,  that  it  should  suggest 
to  us  the  directions  in  which  it  will  be  convenient  to  resort  to 
experiment  or  some  other  really  conclusive  test.  At  least  this 
seems  all  the  value  which  should  be  assigned  to  it  in  instances 
which  can  be  described  as  of  a  natural  rather  than  an  artificial 
character. 

(4)    During  the  last  few  pages,  in  which  we  have  been 


430  INDUCTIVE  IIETHODS.  [CH. 

discussing  the  Method  of  Agreement  in  its  simple  form,  we 
have  been  engaged  in  determining  what  can  be  discovered  by 
the  consideration  of  affirmative  instances ;  that  is,  of  those  in 
which  the  cause  and  the  effect  were  both  present.  We  must 
now  see  what  can  be  done  by  taking  the  precaution  to  examine 
negative  instances  also ;  that  is,  those  in  which  the  cause  and 
the  effect  are  both  absent.  It  will  be  found  that  the  reference 
to  these  negative  instances  immediately  puts  matters  into  a 
very  different  light,  and  that  in  &ct  it  may  enable  us  to 
convert  a  bare  presumption  into  complete  certainty.  It  is 
indeed  obvious  that  any  experiment  in  which  we  can  suc- 
ceed in  grouping  together  at  once  all  the  false  claimants  to 
causation,  and  can  show  that  their  united  efforts  are  unavailing 
to  produce  the  phenomenon,  is  conclusive  against  the  claims  of 
any  one  of  them. 

We  shall  do  best  by  beginning  as  before  with  the  simpler 
cases  and  advancing  to  the  more  complex.  The  reader  will 
remember  that,  when  we  were  dealing  with  the  bells  at  the 
hotel,  we  saw  that,  taking  the  four  antecedents  two  and  two 
together,  it  was  observed  that  the  bell  did  ring  when  only 
A  By  AC,  AD,  BC,  or  BD,  were  occupied;  but  that  it  did  not 
ring  when  only  C  and  D  were  occupied.  Now  we  saw  that 
the  affirmative  instances  established  the  existence  of  two  causes 
at  least,  and  consequently  raised  a  presumption  that  there  were 
only  two,  namely  A  and  B.  The  moment  this  result  is  tested  by 
the  negative  instances  such  a  presumption  is  raised  to  certainty. 
We  find  that  neither  C  nor  D  can  avail  anjrthing  to  the  purpose, 
and  therefore  we  know  that  both  A  and  B,  and  they  alone,  must 
be  invoked  at  one  time  or  another  to  account  for  the  &cta. 

We  must  now  proceed  to  test  this  appeal  to  the  negative 
instances,  as  we  have  already  tested  the  appeal  to  the  affirmative, 
by  seeing  how  far  this  will  avail  to  carry  us  when  we  choose  an 
example  which  makes  a  slightly  closer  approach  to  the  actual 
complexity  of  nature.  Instead  of  confining  ourselves  to  such  a 
small  number  of  antecedents  as  will  leave  it  in  our  power  to 
examine  in  turn  all  the  combinations,  we  will  take  a  case 
where  the  antecedents  are  somewhat  more  numerous.  The  ex- 
ample on  the  last  page  but  one  will  answer  our  purpose.  Add 
on  a  couple  of  negative  instances  to  the  affirmative  ones  con- 
sidered there.     Thus, — 
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Affirmative:  ABODE,  AEFOH,  AFHIK,  BCGIK,  BLMNO; 
all  followed  by  x. 

Negative :  CFHIK,  CFKMO ;  not  followed  by  x. 

Here  the  negative  instances  at  once  enable  us  to  effect  a 
considerable  simplification.  They  exclude  in  fact  seven  of  the 
otherwise  possible  contingencies,  and  leave  only  seven  behind 
as  admissible.  We  are  still  far  from  being  driven  to  accept  A 
and  B  as  the  only  causes  in  question, — the  exclusion  has  not 
been  carried  far  enough  for  this, — but  we  have  advanced 
some  way  towards  this  result,  for  we  have  largely  reduced 
the  admissible  antecedents.  For  instance,  we  saw  before  that, 
amongst  other  suppositions,  there  might  have  been  three  causes 
operative,  viz.  -B,  E,  and  F,  This  supposition  is  excluded  now, 
since  F  is  negatived,  and  B  and  E  are  not  sufficient  by  them- 
selves. There  are  of  course  plenty  of  other  suppositions  open 
to  us.  We  might,  for  instance,  suggest  that  A,  G,  and  L,  are 
the  really  operative  antecedents.  If  we  reject  these  it  is  only 
on  the  ground,  before  noticed,  that  such  an  assumption  is  a  less 
simple  one  than  that  of  A  and  B,  and  therefore  less  likely,  or 
at  any  rate  less  convenient. 

It  appears  therefore  that  it  is  the  negative  instances  which 
are  really  decisive,  inasmuch  as  they  clear  the  ground  for  us. 
Every  antecedent  which  we  can  thus  eliminate  represents  some- 
thing finally  and  unconditionally  removed.  When  this  work 
has  been  gone  through,  we  must  proceed  to  examine  the  af- 
firmative instances  and  interpret  them  to  the  best  of  our 
power.  The  conclusion  which  can  be  elicited  from  them  de- 
pends upon  the  extent  to  which  they  are  properly  representa- 
tive. If  the  proportion  of  actual  affirmative  combinations  before 
us  is  small  compared  with  the  total  possible  number,  our  con- 
clusion must  be  considered  very  hazardous.  If  this  proportion 
is  large,  our  conclusions  acquire  considerable  force.  If  it  is 
complete,  both  as  regards  the  affirmative  and  negative  side, 
then  our  knowledge  is  accurate  and  decisive.  There  is  no 
need,  under  such  circumstances,  to  appeal  to  the  Method  of 
Difference,  or  otherwise  to  verify  the  conclusion,  and  the  only 
relative  inferiority  of  such  a  method  consists  in  its  extreme 
•cumbrousness. 

Some  such  Method  as  that  now  before  us  is,  presumably, 
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what  Mill  had  in  view  when  describing  his  "  Joint  Method  of 
Agreement  and  of  Difference  ".  But  the  title  seems  somewhat 
of  a  misnomer^  and  his  mode  of  describing  its  nature  appears  to 
leave  a  good  deal  to  be  desired  in  respect  of  accuracy  and 
completeness.  As  regards  the  name;  the  essence  of  the  Method 
of  Difference  consists  in  the  ftict  that  dealing,  as  we  generally 
do,  with  what  may  really  be  called  the  same  phenomenon  twice 
in  succession,  the  only  difference  consisting  in  the  introduction 
of  a  perfectly  determinate  change  into  it,  we  can  grapple  with 
the  presence  of  an  indefinite  number  of  antecedent  elements; 
for  these  vanish,  so  to  say,  in  the  act  of  subtraction,  and  leave 
no  opening  for  error.  But  there  is  nothing  of  this  sort  in  the 
method  now  under  consideration.  We  must  suppose  the  ante- 
cedents to  be  finite  in  number  here.  We  have  no  means  of 
lumping  them  together,  but  must  deal  with  them  separately, 
and  accordingly  the  examples  of  the  handbook  and  the  lecture 
room  give  very  little  idea  of  the  attitude  in  which  we  stand 
towards  those  presented  in  nature. 

MilFs  statement  of  his  Joint  Method  is  as  follows, — "If 
two  or  more  instances  in  which  the  phenomenon  occurs  have 
only  one  circumstance  in  common,  while  two  or  more  instances 
in  which  it  does  not  occur  have  nothing  in  common  save  the 
absence  of  that  circumstance :  the  circumstance  in  which  alone 
the  two  sets  of  instances  differ,  is  the  effect  or  the  cause  or 
an  indispensable  part  of  the  cause  of  the  phenomenon".  It 
is  clear  that  before  any  such  statement  as  this  can  be  ac- 
cepted we  must  take  for  granted  a  considerable  amount  of 
extraneous  information,  that  is,  information  not  contained  within 
the  terms  of  the  problem  itself.  We  must  take  it  for  granted 
that  we  are  talking  only  of  relevant  circumstances,  and  that 
we  have  a  fair  knowledge  of  what  are  relevant  circumstance& 
In  any  literal  sense  of  the  terms  it  is  absurd  to  speak  of  two 
instances  agreeing  only  in  the  presence  or  absence  of  such 
and  such  characteristics;  for  any  two  instances  whatever  that 
we  might  happen  to  select  could  not  fail  to  agree  in  many 
points  of  presence,  and  must  agree  in  simply  indefinitely  nu- 
merous points  of  absence.     It  must  be  understood,  therefore, 

^  A  better  name  surely  would  have  been  chosen  by  entitling  it  simply  the 
Method  of  Exclusions;  a  term  for  which  we  have  the  historic  sanction  of  Bacon's 
authority. 
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that  the  'absences'  are  to  be  confined  to  those  circumstances 
which  have  been  actually  present  in  the  afiSrmative  instances, 
or  were  at  any  rate  set  before  us  at  the  outset  as  elements  of 
the  problem  to  be  reckoned  with. 

Jevons'  rendering, — it  must  be  remembered  that  he  is 
quoting  fix)m,  and  closely  following,  Mill  here, — does  not  seem 
any  better  in  this  respect.  His  statement  is  as  follows  (Ele- 
mentary  Lessons,  p.  246): — 

*'The  Joint  Method  of  Agreement  and  Diflference  is  similarly 
represented  by, — 


AnUeedenU, 

ComequerUt. 

ABC 

ahc 

ADE 

ode 

AFO 

¥9 

AHK 

ahk 

'PQ 

RS 

ra 

TV 

tv 

XY 

xy 

Here  the  presence  of  ^  is  followed,  as  in  the  simple  Method 
of  Agreement,  by  a ;  and  the  absence  of  A,  in  circumstances 
differing  fix>m  the  previous  ones,  is  followed  by  the  absence  of  a. 
Hence  there  is  a  very  high  probability  that  A  is  the  cause  of  a". 

I  cannot  understand  this  rendering.  If  the  absence  of  a 
letter  here  is  meant  to  indicate, — as  is  presumably  the  case, — 
the  known  absence  of  the  corresponding  cause,  then  it  is  clear 
that  the  members  of  the  second  set  of  instances  have  a  great 
deal  more  in  common  than  the  mere  absence  of  A.  For  B,  C, 
D,...  are  also  absent  from  them  all;  in  fact  the  whole  second 
set  of  instances  agree  in  displaying  throughout  the  entire  ab- 
sence of  every  element  in  the  first.  Mill's  verbal  statement  of 
the  Method,  or  Principle  underlying  it,  is  therefore  widely 
departed  fix)m.  And  if  the  omission  of  a  letter  symbol  does 
not  mean  the  exclusion  of  the  corresponding  Cause,  how  do 
we  know  that  A  is  absent  from  the  second  set  of  instances  ? 

Surely,  to  quote  Jevons*  words,  what  we  want  is  not  "  the 
absence  of  -4  in  circumstances  differing  from  the  previous 
ones",  but  its  absence  under  circumstances  as  much  as  possible 
V.  28 
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resembling  them.  The  introduction  of  a  set  of  letters  taken 
from  the  latter  half  of  the  alphabet,  for  our  negative  instances, 
suggests  the  selection  of  phenomena  widely  remote  from  those 
appearing  in  the  affirmative  instances.  Nothing  having  been 
said  as  to  the  limitation  of  the  field  over  which  they  are  sought, 
it  would  be  scarcely  a  parody  of  the  procedure  to  say  that  if  a 
stood  for  the  smoking  of  a  chimney  and  A,  B,  C,  D,  E..,  for 
the  tight  fitting  of  the  door  and  window,  the  north  wind,  fog, 
&c. ;  that  PQ  indicated  that  the  price  of  stocks  was  high,  and 
RS  that  a  parliamentary  election  was  in  progress  \ 

Surely  what  we  want  is  something  of  the  following  kind. 
Let  X  be  some  phenomenon  in  regard  to  which  eleven  ante- 
cedents, say  il  to  jfiT,  are  to  be  taken  account  of;  and  suppose 
that  we  have  collected  the  following  sets  of  affirmative  and 
negative  instances: — 

Affirmative,  Negative, 

ABCDE  BCFO 

ADEFO  DEHI 

AFQHI  FOJK 

AHIJK  HIDE 

It  is  clear  that  A  is  the  only  element,  of  the  given  lot  of 
eleven,  which  is  always  present  in  the  former  set  of  instances,  and 
the  only  one  which  is  always  absent  in  the  latter  set.  If  we  knew 
for  certain  that  there  could  be  only  one  cause,  then  clearly  A 
is  that  one.  So  much  indeed  is  established  by  the  affirmative 
instances.  What  the  negative  instances  do  is  to  disprove,  one 
after  another,  all  the  alternative  causes  other  than  A.  It  might 
be  that  A  was  not  a  cause  at  all,  but  that  B,  2),  F,  and  H  had 
respectively  been  at  work  in  producing  x  in  the  four  cases  in 
question.  The  negative  instances  disprove  this,  however ;  and 
since  they  take  account  of  every  one  of  the  ten  letters, — or 
cause  symbols, — B  to  iT,  and  show  that  no  one  of  these  is 
operative,  we  are  led  to  conclude  that  A  alone  is  the  cause 
which  we  are  seeking. 

1  A  joke  wUl  sometimes  bring  out  a  point  more  forcibly  than  a  serioiiB 
iUastration.  Is  not  the  answer  ascribed  to  the  schoolboy,  when  describing 
the  uses  of  pins, — *■  that  they  saved  thousands  of  lives  every  year,  by  not  being 
swallowed  *, — a  perfectly  fair  and  relevant  instance  of  an  **  absence  **  snch  as  is 
alluded  to  above? 
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In  the  above  example  we  have  supposed  that  the  negative 
instances  cover  the  whole  ground  after  A  has  been  omitted, 
but  of  course  in  practice  it  is  to  the  last  degree  unlikely  that 
we  should  be  able  to  get  more  than  a  small  proportion  of  the 
complete  assortment  desirable. 

The  general  conclusion  then  to  be  drawn  in  reference  to  the 
nature,  value  and  certainty  of  these  methods  seems  to  be  the 
following.  We  must  alwajrs  assume  a  considerable  amount  of 
preliminary  information  as  to  the  nature  and  limits  of  the  field 
over  which  the  cause  is  to  be  sought.  That  is,  the  claimants 
for  that  post  must  be  supposed  to  be  finite  in  number,  and  to 
have  all  had  their  names  previously  submitted  to  us,  so  that  we 
have  merely  the  task  of  choosing  amongst  their  respective 
qualificationa  Indeed  we  must  assume  more  than  this;  for 
unless  the  possible  causes  are  extremely  few  in  number, — fisur 
fewer  than  they  can  well  be  in  any  physical  enquiry, — so  that 
all  their  combinations  can  be  taken  into  account,  we  must  take 
it  for  granted  that  we  have  some  indications  given  to  us  as  to 
which  are  the  serious  claimants  whose  qualifications  only  have 
to  be  carefully  tested.  If  more  than  a  very  few  are  introduced 
the  combinations  to  which  they  give  rise  soon  become  quite 
unmanageable  in  number. 

Having  got  the  possible  causes  thus  before  us  we  proceed 
to  apply  our  methods  to  them.  We  begin  with  the  Method  of 
Agreement,  helping  this  out  as  far  as  possible  by  Exclusions, 
that  is,  by  the  so-called  Joint  Method.  The  latter  serves  to 
clear  the  ground,  by  eliminating  a  certain  number  of  the 
otherwise  admissible  causes;  and  then  the  former  will  give  a 
presumption  in  favour  of  one  or  more  of  the  remaining  ones. 
These  latter  we  must  then  proceed  to  test  by  direct  experiment 
or  by  deduction.  If  the  nature  of  the  subject-matter  is  such 
that  we  can  resort  to  an  experimental  test  we  may  then  appeal 
to  the  Method  of  Difference.  If  not,  we  must  try  what  we  can  do 
by  deductions  from  already  known  and  admitted  generalizations. 


28—2 


CHAPTER  XVIII. 

STANDARDS  AND   UNITS. 

(1)    Physical, 

Up  to  the  present  point  our  discussion  has  been  mainly,  if 
not  entirely,  of  a  qualitative  kind :  we  have  now  to  take  the 
important  step  which  carries  us  on  to  quantitative  considerations. 
The  fSact  of  being  able  to  take  this  step  is  the  main  characteristic 
which  distinguishes  the  scientific  fix)m  the  merely  practical 
estimate  of  things.  The  well  known  *Four  Methods'  of  In- 
ductive Enquiry  involve  no  appreciation  of  quantity;  and 
therefore,  as  here  maintained,  they  belong  essentially  to  the 
popular  attitude.  In  three  of  them  we  take  no  account  what- 
ever of  anything  but  the  complete  presence  or  absence  of  the 
quality  under  consideration;  and  in  the  remaining  one  we 
merely  consider  somewhat  vaguely  whether  there  is  more  or  less 
of  the  effect  when  more  or  less  of  the  cause  is  present.  Any 
help  of  this  non-quantitative  kind,  it  need  hardly  be  pointed 
out  again,  carries  us  but  a  little  way  forward.  Very  few  things 
or  agencies  are  to  be  found,  at  any  time  or  place,  entirely 
present  or  entirely  absent:  and,  when  they  are  partially  present, 
the  guidance  of  our  conduct  in  life  will  often  seriously  depend 
upon  our  being  able  to  estimate  exactly  how  much  of  each  of 
them  is  present. 

Almost  any  example  will  serve  to  show  how  urgentJy  im- 
portant are  these  quantitative  considerations  in  order  to  sup- 
plement the  results  of  the  merely  inductive  or  logical  enquiry. 
Suppose  the  question  were  raised  as  to  what  is  the  cause  why 
an  iron  girder  of  a  bridge  does  not  remain  always  of  the  same 
length,  but  is  observed  to  expand  and  contract  from  time  to 
time.     This  is  an  a;  for  which  we  are  asked  to  determine  the  A. 
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The  usual  Methods,  duly  employed,  will  seire  well  enough  to 
ascertain  the  cause :  that  is,  they  will  suffice  to  show  us  that  it 
is  not,  say,  rain  and  drought,  but  heat  and  cold  which  cause  the 
expansion  and  contraction  of  the  iron.  So  £ftr  good.  But  to  the 
engineer  of  course  it  is  all-important  to  be  able  to  say  with 
some  accuracy  how  much  expansion  corresponds  to  any  assigned 
increase  of  temperature.  He  has  found  by  experience,  let  us 
suppose,  that  a  tubular  bridge  in  England  requires  a  margin  of 
'  play '  of  one  inch  in  200  feet :  how  much  more  must  he  allow 
for  a  similar  bridge  which  he  is  going  to  construct  in  India? 
In  cases  such  as  these  success  or  failure  may  depend  upon  an 
exact  quantitative  estimate. 

Accurate  measurement,  in  &ct,  forms  the  essence  of  true 
science.  Our  conclusions  may  be  practically  useful  without 
this ;  but  until  we  have  *  made  out  the  quantities '  we  have  not 
completed  our  work.  Indeed  we  might  almost  say  that  the 
extension  of  science  from  time  to  time  is  correspondent  to  the 
discovery  of  fi*esh  measurable  elements  in  nature;  and  that, 
within  the  limits  of  such  extent  at  any  given  time,  our  progress 
is  correspondent  to  the  improvements  made  in  the  accuracy  of 
measuring  those  elements. 

The  question  may  of  course  be  raised  whether  considerations 
of  this  kind  rightly  belong  to  a  treatise  on  Inductive  Logic. 
The  answer  is  that  they  lie  just  on  the  borders  of  our  subject ; 
in  the  sense  that  the  leading  principles  of  measurement  ought 
to  be  discussed  here,  but  that  all  details,  and  all  account  of  the 
practical  devices  to  be  adopted  to  aid  our  efforts,  are  best 
relegated  to  the  special  physical  sciences.  We  shall  therefore 
steer  between  the  entire  omission  of  the  subject,  as  by  Mill,  and 
its  rather  too  practical  discussion  (at  least  for  a  logical  treatise) 
as  by  Jevons,  in  his  Principles  of  Science. 

I.  All  measurement  involves  the  conception  of  a  Standard 
or  Unit  These  words  are  sometimes  used  synonymously ;  but 
there  is  a  real  distinction  towards  which  they  point,  and  to 
which  it  seems  best  to  make  them  correspond.  By  a  standard 
nothing  more  is  meant  than  a  fixed  point  of  reference ;  a  sort 
of  typical  specimen  alongside  of  which  other  things  may  be 
brought  and  with  which  they  may  be  compared.  It  forms  the 
basis  of  measurement,  but  it  does  not  carry  us  any  further.  The 
Unit  is  a  standard  which  admits  of  being  applied  again  and 
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again  to  the  same  thing  so  as  actually  to  measore  it.  Take  an 
example.  The  boiling  point  (due  precautions  being  taken)  i» 
a  fixed  natural  standard  of  the  temperature  of  water.  When 
another  vessel  boils  we  know  we  have  the  same  temperature; 
and  the  possibility  of  recovering  the  same  temperature  is  of 
immense  use  for  many  practical  and  scientific  purposea  It 
furnishes  one  fixed  point  in  the  scale  of  temperature,  but  does 
not  in  any  way,  by  itself,  enable  us  to  measure  temperature.  In 
a  precisely  similar  way  a  sieve  supplies  a  standard  of  magnitude. 
The  largest  stones  that  will  pass  through  it  will  always  be  of 
the  same  size ;  but,  beyond  this,  we  cannot  say  how  large  any 
stone  is  by  aid  of  a  sieve.  A  foot-rule,  on  the  other  hand,  is  a 
true  unit,  for  it  is  a  standard  which  can  be  applied  again  and 
again  to  any  particular  length,  so  as  to  enable  us  to  say  how 
long  it  is. 

For  a  rough  description  to  start  with,  we  may  say  that  a 
Standard  is  nothing  else  than  an  arbitrarily  selected  specimen 
of  the  kind  of  thing  which  we  want  to  measure,  and  that  if  it  is 
one  which  admits  of  successive  application  in  the  way  just  above 
indicated,  it  becomes  a  Unit.  Other  things  of  the  same  kind 
may  be  tested  by  the  Standard,  but  are  measured  by  the  Unit 
That  is,  if  any  two  of  them  are  equal  to  the  unit  they  are  equal 
to  each  other ;  and  if  one  of  them  be,  say,  ten  times  the  size  of 
the  unit  whilst  the  other  is  five  times,  then  the  former  is  twice 
as  large  as  the  latter.  Or,  if  we  do  not  want  to  compare  two 
things  together,  but  to  obtain  an  absolute  estimate  of  one  of 
them  alone,  then  we  have  attained  as  nearly  to  an  absolute 
estimate  as  the  nature  of  things  will  allow  us  to  reach,  by  saying 
that  the  object  in  question  is,  say,  seven  times  the  unit  To 
take  a  concrete  instance.  We  want  to  measure  distance  or 
length.  The  theoretic  conception  of  the  process  is  simply  this. 
Some  one  with  authority  in  such  matters  picks  up  any  object, 
such  as  a  stick,  and  says.  Here  is  your  unit  of  measurement :  any 
material  thing  possessing  length,  say  the  trunk  of  a  tree,  aJong 
which  this  stick  will  go  ten  times  is  to  be  described  as  ten, — 
whatever  it  may  please  us  to  call  the  stick, — feet,  cubits,  sticks, 
or  what  not 

These  remarks  are  only  intended  to  indicate  our  starting 
point.  The  moment  they  are  uttered  a  crowd  of  enquiries  press 
upon  us.     Some  of  these  involve  points  practical  enough  to 
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require  the  attention  of  even  working  mechanics;  some  are  of  a 
speculative-practical  character,  in  that  they  raise  the  question, 
what  would  happen  under  circumstances  which  though  they  do 
not  actually  occur  are  nevertheless  readily  conceivable ;  whilst 
some  are  purely  speculative,  in  that  they  are  only  concerned 
with  contingencies  which  we  are  sure  can  never  happen  under 
any  such  laws  of  nature  as  now  prevail.  We  must  examine 
a  number  of  the  more  important  of  these  in  detail. 

(1)  The  first  enquiry  to  suggest  itself  is  one  which  arises 
out  of  the  statement  that  the  unit  is  a  thing  of  the  same  kind 
as  the  magnitude  we  want  to  measure.  What  exactly  is  meant 
by  this?  We  are  reminded  that  a  considerable  process  of 
abstraction  is  involved  in  the  use  of  a  measure  of  any  kind. 
What  we  really  want  to  determine  is  a  quality,  namely,  an 
abstraction,  for  instance  a  length.  Now  length  does  not  exist 
alcme,  but  only  as  a  quality  of  material  objects,  so  that  it  is  these 
which  we  always  really  estimate.  This  is  necessarily  the  case, 
whether  or  not  we  are  actually  at  the  moment  speaking  of 
material  objects.  For  instance,  we  may  talk  of  measuring  the 
mere  distance, — ^as  if  only  an  abstraction  were  involved, — from 
London  to  Brighton :  but  what  we  actually  measure  is  the  road, 
that  is,  a  portion  of  the  earth's  surfiice.  Even  when  we  speak 
of  a  distance  estimated, '  as  the  crow  flies  * ;  though  the  problem 
is  somewhat  complicated,  we  shall  find  when  we  come  to  speak 
of  indirect  measurement  that  it  is  still  something  material,  real 
or  imagined,  that  we  conceive  ourselves  to  be  measuring. 

This  process  of  abstraction  of  course  greatly  simplifies  the 
number  and  variety  of  measures  we  require,  for  the  extent  of 
diversity  through  which  we  are  enabled  to  identify  a  likeness 
of '  kind '  between  two  things  depends  largely  upon  our  powers 
of  abstraction.  A  reference  to  the  history  of  measures  or  units 
shows  that  primitive  man  was  very  slow  in  working  his  way 
towards  the  degree  of  simplicity  we  have  already  attained, 
though  this  itself  is  far  short  of  what  we  hope  to  attain  in  time 
to  come.  There  was  indeed  never  a  time,  presumably,  when  it 
was  considered  necessary  to  measure  wood  objects  by  pieces  of 
wood,  and  stone  by  stone.  But  the  mere  fact  that  even  now,  in 
England,  feet  and  inches  are  used  for  measuring  men  and  most 
familiar  objects, '  hands'  in  measuring  horses,  poles  and  furlongs 
in  measuring  land,  seems  to  show  how  slowly  the  conviction  was 
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acquired  that  any  one  object  which  possesses  a  quality  should 
serve  to  measure  any  other  object  which  possesses  the  same. 
They  applied  their  measures  to  the  '  same  kind '  of  objects  in  a 
much  more  restricted  sense  than  does  the  modem  scientific  man 
who  desires  to  see  the  same  unit,  for  instance  the  metre,  used 
by  all  people  on  the  earth  for  the  measurement  of  everything 
which  possesses  length,  of  whatever  description  the  object 
may  be. 

(2)  The  next  point  of  importance  is  raised  by  the  state- 
ment that  we  'apply'  our  measure  to  the  object  in  hand,  in 
order  to  determine  how  many  times  it  is  contained  in  that 
object.  This  statement  must  be  understood  under  two  serious 
qualifications ;  one  of  them  practical  only,  the  other  of  a  more 
speculative  character. 

For  instance  it  is  obvious  that  only  in  rudimentary  opera- 
tions,— as  when  a  carpenter  measures  a  door, — do  we  actually 
put  the  foot-rule  itself  to  the  object  we  propose  to  measure. 
As  our  operations  become  more  varied,  and  are  carried  out  on 
a  larger  scale,  our  measurements  tend  more  and  more  to  assume 
an  indirect  character.  To  enter  into  this  question  here  would 
involve  a  discussion  upon  the  principles  of  mathematical  pro- 
cedure. It  need  therefore  merely  be  pointed  out  that  a  very- 
large  part  of  the  science  of  Mathematics, — nearly  the  whole,  in 
fact,  of  Geometry  as  formerly  conceived,  and  of  much  of  its 
subsequent  extensions, — is  nothing  else  at  bottom  than  a  process 
of  indirect  measurement.  For  instance,  costly  expeditions  have 
been  sent  out  by  most  civilized  governments  to  many  different 
parts  of  the  world,  at  the  time  of  transits  of  Venus,  and  scores 
of  calculators  have  been  at  work  for  years  subsequently  upon 
the  results  of  the  observations  brought  home  by  those  ex- 
peditions. And  all  this  has  been  done  for  the  sole  purpose  of 
measuring  a  mere  distance,  namely,  that  from  the  earth  to  the 
sun.  The  outcome  of  the  operation,  that  is,  is  a  single  mea- 
sured distance,  of  essentially  the  same  kind  in  respect  of  the 
mere  facts,  as  when  we  make  a  direct  measurement  of  so  many 
miles  along  a  turnpike  road.  For  any  theoretical  purposes  it  is 
a  mere  accident  which  plan,  the  direct  or  indirect,  we  may  have 
to  adopt.  From  London  to  Dover  we  can  measure  directly; 
from  Dover  to  Calais  we  must  measure  indirectly. 

The  various  kinds  of  indirect  measurement  which  we  have 
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occasion  to  adopt  are  many,  and  the  discussion  of  them  in 
detail  &lls  outside  our  present  province.  The  briefest  intima- 
tion therefore  must  suffice.  Sometimes  we  do  nothing  more 
than  employ  an  intermediate  unit.  Thus  to  measure  a  long 
garden  walk  with  a  foot-rule  would  be  tedious  and  inaccurate. 
It  is  better  to  measure  carefully  a  cord  of,  say,  100  feet,  and 
then  to  use  this  enlarged  unit;  so  that  the  primary  unit  is  only 
indirectly  applied.  Sometimes  the  intermediate  units,  or  what 
amount  to  such,  are  several  in  number.  Thus  in  the  simplest 
possible  application  of  Trigonometry,  say  in  determining  a 
height,  (base  accessible),  I  may  measure  the  length  of  a  vertical 
stick,  and  two  distances  along  the  ground.  I  then  have  a 
simple  sum  in  proportion,  viz.  that  the  desired  height  is  to  the 
length  of  the  stick  in  the  ratio  of  one  of  the  two  ground 
measurements  to  the  other.  The  three  directly  determined 
magnitudes  thus  become  indirect  units  for  the  measurement  of 
the  fourth.  In  the  same  way  we  may  proceed  onwards,  intro- 
ducing more  and  more  complicated  calculations,  until  we  have 
exhausted  all  the  resources  of  Trigonometry  and  all  those  of  the 
higher  mathematics  which  this  may  invoke. 

When  therefore  we  speak  of  'applying'  our  unit  to  the 
object  to  be  measured,  it  must  be  remembered  that  the  greater 
portion  of  the  work  is  generally  done  by  indirect  means,  namely, 
by  calculation.  But  this  does  not  alter  the  essential  nature  of 
the  operation :  in  fact  it  is  only  the  intermediate  part  of  the 
process  that  is,  so  to  say,  done  on  paper  or  symbolically  rather 
than  by  actual  work  of  hand.  We  start  always  from  a  base 
line,  or  something  equivalent,  which  has  been  actually  measured. 
And  we  end  alwajrs  with  some  magnitude  which  bears  the  same 
sort  of  relation  to  that  with  which  we  started  that  the  carpenter  s 
plank  does  to  his  foot-rule.  And  what  we  thus  end  with  can 
always  be  expressed  as  a  magnitude  to  which  we  might  hypo- 
thetically  apply  our  unit.  When,  for  instance,  we  give  the 
distance  of  the  sun  from  the  earth  as  93,500,000  miles  we 
can  always  interpret  this  by  saying  that  what  we  mean  is  that 
a  certain  number  of  yard  measures  laid  end  to  end  would 
stretch  from  one  to  the  other. 

The  above  qualification  is  of  a  practical  character,  and  im- 
plies at  most  a  somewhat  circuitous  path  to  our  end.  The  next 
is  of  a  rather  more  serious  character  from  a  speculative  point 
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of  view.  What  is  meant  by  applying  our  unit. — that  is,  the 
same  unit, — a  certain  number  of  times  to  the  object  before  us  ? 
In  such  examples  as  those  above,  in  which  we  were  concerned 
with  the  quality  of  lengthy  we  could  take  the  phrase  in  the 
most  literal  sense.  We  can  if  we  please  put  the  same  identical 
rule  again  and  again  against  the  plank,  just  as  the  Hindoo 
devotee  can  lay  his  own  body  down  upon  the  ground  and 
measure  the  road  fix)m  Delhi  to  Benares.  But  in  other  cases 
some  explanation  and  assumption  of  equivalents  is  required. 
In  weighing y  for  instance,  we  cannot  put  an  iron  pound  into  the 
scales  repeatedly,  and  mark  each  time  where  its  weight  left  off 
so  as  to  begin  at  the  right  spot  next  time^.  We  take  a  number 
of  different  weights,  and  proceed  upon  the  assumption  that  any 
number  of  these  which  balance  each  other  may  be  combined 
into  a  total  without  mutual  disturbance,  on  the  same  principle 
that  any  number  of  yard  measures,  which  equal  each  other, 
when  laid  end  to  end  will  come  to  the  same  result  as  if  the  same 
measure  were  applied  a  number  of  times  successively.  The 
assumption  is  justified  in  each  case;  in  the  latter  on  geometrical 
grounds  and  in  the  former  on  physical  grounds,  as  to  the  nature 
of  which  we  cannot  here  enquire. 

When  we  come  to  some  other  kinds  of  measurement  this 
particular  difficulty  asserts  itself  in  a  more  prominent  manner. 
How  do  we  employ  our  unit  of  timey  for  instance  ?  It  has  been 
sometimes  attempted  to  draw  too  sharp  a  distinction  between 
this  case  and  that  of  space,  on  the  ground  that  we  cannot  take 
a  portion  of  time  and  apply  it  to  the  event  to  be  measured. 
True;  nor  can  we  take  a  portion  of  space,  or  a  portion  of  weight. 
What  we  do  is  to  take  a  piece  of  matter  which  we  suppose  to 
retain  unaltered  the  same  quality  of  length  or  of  weight,  and 
we  apply  this,  or  its  precise  equivalents,  as  often  as  need  be. 
So  with  time.  What  we  do  here  is  to  take  an  event, — a  piece 
of  event,  we  might  call  it,  as  we  called  the  other  a  piece  of 

^  We  cannot  do  this  with  the  scales,  because  the  pan  will  not  remain  at  the 
point  to  which  the  first  application  of  the  weight  depressed  it.  Bnt  it  is  worth 
remarking  that  indirectly,  through  the  momentum,  we  can  in  certain  cases 
really  keep  on  applying  the  same  weight,  as  we  apply  the  same  foot-rule.  In 
driving  in  a  pile  (resistance  being  uniform)  fifty  equal  applications  of  the  falling 
block,  each  commencing  just  where  the  previous  one  left  ofiF,  will  produce 
precisely  the  same  effect  as  one  block  fifty  times  as  heavy  and  falling  the  same 
distance. 
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matter, — and  we  apply  thia  The  essentials  of  the  operation 
seem  to  be  the  same  in  each  case. 

The  disunity  is  therefore  of  the  same  kind,  and  the  same 
sort  of  assumption  is  required.  Since  we  cannot  appeal  to  the 
same  identical  unit  repeatedly,  as  in  length  measurement,  we 
must  find  a  number  of  exactly  equivalent  units,  as  in  weight 
measurement.  In  other  words  we  must  discover  a  number  of 
events  all  of  which  possess  exactly  the  same  time-quality  of 
duration.  As  every  one  knows,  the  device  we  employ  for  this 
purpose,  at  any  rate  where  short  durations  are  concerned,  is 
that  of  the  successive  beats  or  swings  of  a  pendulum.  And  to 
save  the  trouble  of  counting  these  we  employ  a  machine  called 
a  clock,  which  registers  and  indicates  the  number  for  us.  But 
what  is  our  guarantee  that  these  distinct  units  are  really  of  the 
same  duration  ?  Has  our  certainty  here  the  same  warrant  as 
in  cases  where  distinct  foot-rules  or  distinct  weights  are 
concerned?     This  question  demands  closer  enquiry. 

II.  The  fact  is  that  there  is  one  general  assumption 
underlying  every  employment  of  a  unit  or  standard.  It  may 
be  described,  in  a  general  way,  as  consisting  in  our  reliance  upon 
the  Uniformity  of  Nature ;  not  in  the  causative  or  sequence  sense 
of  that  many-sided  expression,  but  in  that  of  continuity  or 
permanence.  Something  was  said  about  the  nature  of  this 
distinction  in  a  former  chapter,  but  it  deserves  some  further 
consideration  in  the  present  application. 

(1)  Start  with  a  purely  practical  example.  It  is  obvious 
that  the  utility  of  a  carpenter's  foot-rule  depends  upon  the  fact 
that  the  wood  of  which  it  is  made  does  not  continue  permanently 
to  shrink,  and  does  not  vary  in  magnitude  from  time  to  time. 
It  does  shrink  a  little  when  the  wood  is  quite  fresh,  and  it 
varies  a  little  with  the  temperature  ever  afterwards,  but  it  does 
not  vary  in  any  degree  which  matters  for  the  carpenter  or 
for  those  who  employ  him.  But  when  we  come  to  finer  work 
this  consideration  is  of  importance.  For  instance,  there  is  a 
serious  difficulty  in  the  way  of  accurately  graduating  our 
thermometers,  in  the  fact  that  the  glass  tube,  (and  consequently 
the  scale  marked  upon  it,)  continues  slightly  and  slowly  to 
shrink  for  a  number  of  years  after  the  instrument  is  made. 
So,  again,  the  difficulty  of  retaining  a  fixed  length  in  our 
measuring  rods  when  we  want  to  survey  very,  accurately  In 
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a  hot  climate.  Mr  Piazzi  Smyth,  in  his  quaint  work  on  the 
great  pyramid,  considered  that  one  of  the  qualifications  entitling 
the  sarcophagus  to  play  the  part  of  an  eternal  measure  of  volume 
rested  on  the  fiwt  that  the  porphyry  of  which  it  was  made, 
unlike  the  glass  of  our  thermometer  tubes,  had  probably  had 
millions  of  years  to  finish  its  process  of  contraction  ^ 

(2)  These  practical  difficulties  can  be  met  by  practical 
expedients,  the  amount  of  time  and  trouble  demanded  for  this 
purpose  being  dependent  upon  the  degree  of  accuracy  required 
for  the  operation  in  hand.  But  turn  now  to  what  may  be  called, 
in  contradistinction,  the  speculative-practical  difficulties :  those, 
namely,  which  we  can  readily  conceive  as  presenting  themselves 
though  we  feel  sure  that  they  never  will  actually  trouble  us. 
We  live  in  a  world  in  which  we  find  ourselves  surrounded  by 
plenty  of  rigid  matter  which  does  not  seem  to  vary  perceptibly 
either  in  size  or  in  shape.  But  we  can  conceive  it  otherwise ; 
and,  were  it  otherwise,  it  is  not  easy  to  see  how  we  should  ever 
acquire  any  such  thing  as  a  unit  of  length  or  any  other  unit 
which  involves  this.  Suppose  our  experience  were  such  as 
would  be  presented  to  a  colony  of  jelly-fish  which  lived  on  the 
surface  of  the  water  in  the  midst  of  an  ocean.  So  far  as  they 
and  the  water  and  most  of  the  sea-weeds  were  concerned,  they 
would  hardly  find  a  material  at  hand  which  would  furnish 
them  with  the  notion  of  any  such  thing  as  a  standard  of  size 
or  shape.  Mass  they  might  understand  fix>m  the  experience 
of  their  own  bodies,  but  in  the  entire  absence  of  anything  rigid 
they  could  scarcely  realize  what  was  meant  by  a  linear  standard 
or  anything  which  depended  on  this.  Anything  to  call  Science 
would  be  out  of  their  reach,  for  they  would  have  nothing  to 
provide  practice  in  measurement,  or  even  to  fiimish  the  notion 
of  measurement  quantitatively. 

It  is  here,  then,  that  we  are  reminded  of  the  necessity  of 

^  It  is  notoriously  difficult  to  get  at  the  first  version  of  any  suggestion  or 
theory;  but  I  confess  I  was  surprised  at  the  following  passage — "G'est  ainsi 
que  Mr  Greave,  math^maticien  anglois,  a  voulu  se  servir  des  Pyramides 
d'Egypte,  qui  ont  dur6  assez  et  dureront  apparemment  encore  quelqoe  temps 
pour  conserver  nos  mesures,  en  marquant  k  la  post^rit^  les  propositions  [?  pro- 
portions] qu'elles  ont  k  oertaines  longueurs  dessin^es  dans  une  de  ces  Pyramides" 
(Leibnitz,  Ed,  Erdmann^  p.  239 : — he  refers  to  the  Pyramidographia  of  John 
Greaves,  Savilian  professor  of  Astronomy  at  Oxford,  published  in  1646 ;  where 
see  note  to  p.  94). 
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Uniformity  of  Nature,  not  in  the  sense  of  Causation,  but  in 
that  of  Persistency, — and  persistency  in  details  of  physical 
structure, — if  we  are  to  be  able  to  measure  or  infer  with  quanti- 
tative accuracy.  The  mere  indestructibility  of  mass  or  matter, 
remember,  is  not  enough.  On  the  common  molecular  theory, 
and  still  more  on  the  Boscovichian  theory  of  mere  mathematical 
points  as  centres  of  force,  there  is  no  absolute  contradiction 
involved  in  the  supposition  that  all  substances  should  be  in 
a  constant  state  of  flux  or  vibration,  not  only  in  respect  of  their 
shape  but  in  respect  of  their  size  also. 

The  assumption  in  question  underlies  every  selection  of  our 
units.  It  might  seem  as  if  a  unit  of  weight,  at  any  rate,  or  rather, 
to  keep  to  the  strict  truth,  a  unit  of  mass,  could  be  secured  so 
long  as  we  regard  matter  as  indestructible.  But  this  is  really 
not  so.  What  we  have  to  employ  are  sensible  portions  of 
matter,  and  ever3rthing  turns  upon  the  assurance  that  these 
do  not  vaiy  in  amount.  The  particles  of  matter  must  not  only 
not  vanish,  but  they  must  adhere  continuously  together :  that 
is,  the  standard  must  not  in  any  degree  dissolve  or  corrode. 
We  feel  sure  that  this  condition  is  feirly  well  secured  in  respect 
of  gold  and  platinum,  and  perhaps  of  some  precious  stones,  &c. ; 
but  it  is  by  no  means  sure  that  we  could  continue  to  trust  to 
the  invariability  even  of  these  for  millions  of  years  if  we  decided 
to  look  so  &r  ahead  \ 

(3)  These  suggestions  admit  of  being  pushed  further,  into 
the  region  of  the  purely  speculative.  We  remarked  before  that 
if  the  carpenter's  rule  were  liable  to  change  he  could  not 
properly  measure  the  door.     But  suppose  the  door  also  was 

^  Professors  Thomson  and  Tait  have  thrown  out  the  suggestion  (Elements 
of  Nat,  Phil,  p.  119)  that,  owing  to  the  demonstrable  seonlar  alteration  in  the 
velocity  of  rotation  of  the  earth,  *'the  ultimate  standard  of  accurate  chro- 
nometry  must,  if  the  human  race  live  on  the  earth  for  a  few  million  years,  be 
founded  on  the  physical  properties  of  some  body  of  more  constant  character 
than  the  earth  :  for  instance  a  carefully-arranged  metallic  spring  hermetically 
sealed  in  an  exhausted  glass  vessel  '*.  Surely  this  is  a  rather  sanguine  view  of 
the  permanence  of  the  properties  of  matter.  One  would  not  have  supposed  that 
anything  which  had  had  its  shape  produced  by  melting,  drawing,  or  hammering, 
could  ever  afterwards  be  thus  unchangeable.  And  how  about  its  unaltered 
temperature  ?  And  are  we  certain  that  a  solid  does  not  '  evaporate '  ?  But 
probably  the  suggestion  is  playful.  (It  may  be  remarked  that  the  latest  theories 
as  to  the  nature  and  constitution  of  molecules  and  atoms  do  very  strongly  sug- 
gest that  solids  evaporate.) 
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changed  at  the  same  time,  and  in  the  same  proportion,  as  well  as 
eveiything  that  had  to  pass  through  it ;  would  any  harm  ensue 
to  any  one,  or  would  any  of  us  be  able  to  perceive  that  a  change 
had  taken  place  at  all  ? 

This  question  cannot  be  answered  off  hand.     If  we  are  to 
regard  it  as  a  merely  geometrical  one, — that  is,  if  we  do  not 
introduce  any  physical  principles  such  as  those  of  dynanGUCs, 
— I   apprehend   that   no  change   whatever  could   be   said   to 
result.     In  fact  we  might  go  further,  and  say  that  since  mere 
magnitude   is   purely  relative,  it   is  not   easy  to  attach   any 
significance  whatever  to   a  supposed   simultaneous  and   pro- 
portional change  in  the  magnitude  of  all  things.     This  seems  to 
me,  in  fact,  like  an  analogous  suggestion  sometimes  made  in 
Political  Economy,  when  it  is  asked  what  would  follow  6rom  a 
similar  change  in  all  values.     *  Cost  of  Production '  is  absolute, 
so  far  as  Political  Eiconomy  is  concerned  ;  but  *  value  *  is  purely 
relative,  being  nothing  else  than  Comparative  rate  of  Exchange. 
However  plentiful  or  scarce  things  might  be,  yet  if  they  con- 
tinued to  exchange  against  each  other  as  before,  no   change 
of  value  whatever  is   introduced.     So  with   the   mere   space 
attribute   of  magnitude.     If  all   our  measures  were   halved, 
simultaneously  with  all  the  persons  who  had  to  use  them  and 
all  the  objects  to  which  they  had  to  be  applied,  no  perceptible 
change  of  dimensions  whatever  would  have  been  introduced. 

It  is  when  we  introduce  physical  considerations  that  the  real 
complication  arises.  Suppose  that  ever3rthing  simply  con- 
tracted to  half  its  present  size  lineally,  no  other  alteration  being 
contemplated.  Direct  measurement,  as  we  have  just  said,  would 
detect  no  change.  But,  other  things  remaining  the  same,  the 
world  being  reduced  in  size  would  immediately  begin  to  rotate 
faster.  If  it  be  asked,  how  we  could  ever  find  this  out,  since  all 
the  other  moving  objects  would  also  have  their  velocities  altered, 
the  answer  is  that  according  to  known  existent  laws  these 
velocities  would  not  all  be  altered  in  the  same  proportion. 
Pendulums  would  vibrate  at  a  different  rate,  felling  objects 
would  move  at  a  different  rate,  so  would  the  various  heavenly 
bodies;  but  these  various  rates  would  no  longer  all  preserve  their 
old  proportions.  We  should  immediately  begin  to  find  that 
something  was  wrong. 

Of  course  this  would  not   furnish  any  absolute  proof  as 
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to  what  had  happened.  Assuming  the  existence  of  such  a 
dislocation  of  nature,  those  who  found  themselves  in  the  midst 
of  it  would  have  the  option  of  more  than  one  interpretation. 
It  might  be  that,  not  the  magnitude  of  objects,  but  rather  the 
laws  of  their  behaviour  had  been  changed ;  and  possibly  this 
would  seem  the  most  plausible  explanation  under  the  circum- 
stances, so  &r  as  we  can  attempt  to  balance  probabilities  in 
such  a  case.  At  any  rate  this  would  be  the  probable  explana- 
tion if  such  a  shrinkage  were  small  and  gradual.  That  is, 
the  faint  discrepancy  observed  would  make  us  begin  to  doubt 
the  absolute  truth  of  the  familiar  Laws  of  Motion. 

III.  The  next  point  to  notice  is  what  may  be  called  the  ar- 
bitrarj/  character  of  our  units.  We  shall  have  something  to  say 
presently  about  their  historic  origin,  when  we  come  to  consider 
more  in  detail  the  characteristics  of  three  or  four  of  the  most 
important  units.  But  so  far  as  the  actual  existence  of  the 
fundamental  units  is  concerned,  we  shall  best  understand  their 
nature  by  conceiving  that  some  one  were  granted  authority  to 
select  whatever  objects  he  chose,  and  to  pronounce  that  these 
shall  be  our  standards.  He  might  find  them  in  himself  if  he 
pleased.  He  might  say,  for  instance,  that  the  length  of  his  foot 
or  of  his  forearm  shall  be  our  lineal  unit;  his  weight  our  standard 
of  weight ;  the  rate  at  which  he  walks  our  standard  of  velocity ; 
and  the  interval  between  the  beats  of  his  heart  the  standard  of 
time.  If  he  decided  thus,  he  would,  for  various  reasons,  not 
have  made  a  very  good  choice ;  but  as  against  the  mere 
capriciousness  of  his  selection  no  complaint  could  be  raised.  Our 
present  foot  and  pound  have  little  better  warrant  than  these 
would  have,  so  far  as  the  nature  of  things  is  concerned. 

The  defect  of  such  proposed  standards  would  be  found  in 
the  inconvenience  of  employing  them,  the  difficulty  of  accu- 
rately determining  them,  and  the  certainty  of  sooner  or  later 
losing  them.  Accordingly  we  prefer  material  objects  of  as 
durable  a  character  as  possible,  but  the  selection  of  them  is 
still  theoretically  a  matter  of  caprice,  for  it  depends  upon  an 
act  of  the  legislature.  The  pound  and  the  yard  are  actual 
things:  they  can  be  visited  at  their  proper  receptacles:  and 
they  are  described  by  Acts  of  Parliament.  The  *  second ',  our 
unit  of  time,  stands  on  a  slightly  different  footing ;  for  it  is  an 
event,  or  rather  a  fraction  of  an  event.     It  has  not  been  defined 
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by  an  Act  of  Parliament  and  it  is  not  kept  in  any  public 
repository.  The  ultimate  original  to  which  we  appeal  is 
a  sidereal  revolution  of  the  earth,  and*  therefore  does  not 
stand  in  need  of  safe  custody  anywhere.  But  the  selection  of 
this  standard  is  really  as  arbitrary  as  is  that  of  an  assigned  lump 
of  metal. 

We  spoke,  just  above,  of  fundamental  units.  The  contrast 
between  these  and  such  as  are  derivative  is  an  important  one. 
The  logical  or  primary  conception  of  a  unit,  in  contrast  with 
the  practical  substitutes  which  we  may  employ,  is,  as  has  been 
said  already,  that  of  something  of  the  same  kind  as  that  which 
we  measure.  We  are  always  obliged  to  compare  concrete 
things,  but  we  compare  them  in  respect  of  the  same  quality. 
Thus  we  measure  length  by  a  unit  of  length ;  that  is,  we  compare 
the  foot-rule  and  the  plank  in  respect  of  this  attribute  of  length. 
We  measure  mass  by  mass,  or,  to  speak  more  vulgarly,  weight 
by  weight;  that  is,  we  compare  the  standard  pound  with  a 
quantity  of  sugar  or  tea,  in  respect  of  their  attribute  of  mass 
or  weight.  In  the  same  way  we  should  logically  proceed  to 
compare  velocity  with  velocity.  We  might  take  the  velocity  of 
a  walking  pack-horse  as  our  unit  and  compare  that  of  a  coach 
with  this  standard. 

If  it  be  enquired  how  we  could  compare  different  velocities 
in  this  way,  the  answer  can  (theoretically)  be  given  easily 
enough.  We  should  do  it  in  the  same  way  as  we  do  it  with 
the  weights,  that  is,  we  should  compound  the  velocities.  Let 
the  pack-horse,  walking  at  its  accustomed  pace,  draw  a  barge 
(say),  and  along  that  barge  let  another  horse  walk  at  the  same 
pace.  If  a  coach  on  the  bank  of  the  canal  just  keeps  pace  with 
this  second  horse  its  velocity  would  be  double  the  unit ;  that  is, 
we  should  represent  it  by  2.  There  is  no  more  intrinsic  diflS- 
culty  in  compounding  and  multiplying  velocities  than  in  doing 
the  same  with  weights ;  and  we  only  require  the  same  funda- 
mental assumption  as  to  the  mutual  non-interference  of  the 
compounded  elements. 

In  practice,  as  need  not  be  said,  there  are  insuperable  diffi- 
culties in  the  way  of  conveniently  compounding,  and  therefore 
of  measuring,  different  velocities  directly.  Accordingly  though 
primitive  people,  and  indeed  all  of  us  in  our  non-scientific 
attitude,  have  a  number  of  popular  standards  of  velocity  we 
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have  nothing  to  call  a  unit  of  this  direct  kind.  Thus  we 
might  readily  compare  the  speed  of  some  moving  object  by 
saying  it  was  that  of  "  a  walking  pace  ",  or,  more  loosely,  that 
something  was  moving  as  "swift  as  an  arrow".  We  should 
have  to  select  a  different  object  for  the  comparison  in  each 
case;  and  this  limitation  is  the  essential  point  about  a  mere 
standard. 

This  leads  us  to  the  important  distinction  between  what 
€ure  called  fundamental  and  derived  units.  The  magnitudes 
with  which  we  deal  are  variously  interconnected,  and  hence  it 
becomes  possible  to  measure  some  of  them  by  means  of  others. 
The  choice  of  one  or  another  of  them  for  this  purpose  depends 
entirely  upon  convenience,  the  principal  factor  in  this  convenience 
consisting  in  the  practical  possibilities  of  accurate  determination. 
Thus  velocity,  as  we  have  seen,  is  an  inconvenient  unit  to 
employ  directly.  Accordingly  we  '  derive  '  the  unit  here  from 
those  of  space  and  time,  which  admit  of  extremely  accurate 
determination,  by  saying  that  the  unit  of  velocity  shall  be, — 
not  an  assigned  concrete  object  moving  at  its  accustomed  pace, 
but, — an  object  which  moves  over  a  unit  of  space  in  a  unit  of 
time. 

The  three  fundamental  units,  as  now  almost  universally 
recognized  in  science,  are  those  of  length,  time,  and  mass;  since 
these  fulfil  to  the  highest  degree  the  requisites  of  accurate 
determination.  It  would  be  beyond  the  province  of  this  work 
to  enter  into  further  detail  about  these ;  and  what  little  more 
has  to  be  said  about  them  is  best  reserved  for  a  few  pages. 
But  the  reader  must  understand  that  the  choice  of  these,  as  the 
fundamental  elements,  turns  almost  entirely  upon  the  con- 
venience above  indicated^.  Thus  instead  of  deriving  the  unit 
of  velocity  from  those  of  length  and  time,  we  might  have 
derived  that  of  length  from  those  of  velocity  and  time.  Thus 
we  might  have  selected  for  our  purpose,  respectively,  one 
second,  and  the  velocity  of  a  body  which  keeping  on  the  same 
selected  parallel  of  latitude  goes  round  the  world  in  one  sidereal 

1  As  Professor  Everett  points  out,  we  might  have  taken  only  ojie  of  these 
particular  three  (namely  mass) ;  and  have  selected,  a  definite  mass,  a  definite 
amount  of  energy,  and  a  definite  density.  When  these  were  determined  we  could 
deduce  from  them  the  units  of  length  and  of  time.  ( Units  and  Physical  Constants^ 
Ch.  n.) 
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day.  The  unit  of  length  would  then  be  the  distance  which 
such  a  body  passed  over  in  one  second.  If  the  latitude  of 
London  were  selected  this  length  would  be,  roughly,  about 
300  yards. 

It  is  worth  noting  that  though  the  existent  order  of  deriva- 
tion, namely  that  of  making  velocity  the  secondary  unit,  is  the 
only  one  now  adopted  anjrwhere  for  scientific  purposes,  there  is 
considerable  historic  support  in  &vour  of  the  exactly  opposite 
order,  namely  that  of  starting  with  a  certain  concrete  velocity 
actually  given  to  us  in  experience,  and  deriving  the  standard  of 
distance  from  this  and  the  time  unit.  Thus  long  distances  used 
to  be  mecusured  by  so  many  '  days'  journeys '.  The  pace  of  a 
camel  was  quite  sufficiently  regular  and  familiar  to  serve  as  a 
unit  of  velocity,  and  the  distance  gone  over  in  a  day  (the  unit  of 
time),  furnished  obviously  the  unit  of  distance.  Thence  the 
whole  distance,  say  from  Damascus  to  Nineveh,  was  given  in 
terms  of  this  derived  unit.  Similarly  in  mountain  countries  to 
this  day.  The  peasant  or  the  guide  will  give  the  distance  in 
'stunden'  or  hours,  since  the  pace  of  a  mule,  or  of  a  man  who  has 
no  object  in  walking  against  time,  is  sufficiently  unifonn  to 
furnish  a  standard.  That  what  is  being  thus  measured  is  really 
a  distance,  in  terms  of  time,  seems  clear ;  for  if  we  expressly  ask 
a  peasant  whether  it  will  take  us  so  many  '  stunden '  to  do  the 
distance,  which  he  has  the  moment  before  declared  to  be  two 
stunden,  he  may  say.  No ;  only  one  and  a  half. 

IV.  A  few  remarks  may  be  made  now  about  some  of  the 
main  characteristics  of  the  principal  units  in  use.  Three  of  these, 
as  above  remarked,  maybe  called  fundamental  in  the  sense  that 
the  others  are  derived  from  them.  These  three,  therefore, 
namely  those  of  length,  of  time,  and  of  mass,  are  the  only 
units  of  the  purely  arbitrary  or  sample  class;  that  is,  the 
only  ones  as  to  which  we  can  give  no  other  account  than  by 
saying ;  This  which  you  see  before  you  has  been  authoritatively 
declared  to  be  the  unit,  and  it  needs  no  appeal  to  other  units  to 
determine  it. 

(1)  Units  of  length.  We  have  already  said  nearly  all  that 
is  required  for  our  present  purpose  about  these.  Originally 
an  immense  number  of  diflferent  units  were  in  use  in  every 
country ;  and  those  in  the  same  country  were  not  only  entirely 
independent  of  each  other,  as  applied  to  length,  surfiice,  and 
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volume,  but  also  as  applied  to  the  various  kinds  of  commodities 
which  had  to  be  measured.  Their  origin  was  also  very  various. 
The  smaller  ones  were,  in  all  probability,  as  need  not  be  said, 
derived  from  such  natural  magnitudes  as  every  one  carries 
about  with  him, — e.g.  the  foot ;  the  cubit,  or  half  arm  from  the 
elbow  to  the  finger  tips ;  the  yard,  or  whole  arm ;  the  thumb 
width,  or  inch;  &c., — or  from  such  natural  processes  as  will 
readily  furnish  a  magnitude;  e.g.  the  pace.  The  longer 
measures  were  derived  from  results  which  under  actual  con- 
ditions were  sufficiently  uniform  to  convey  the  required  ac- 
curacy of  information,  e.g.  a  furlong,  a  bow-shot,  &c. 

There  is  now  a  general  agreement  to  use  as  far  as  possible 
but  one  such  standard,  and  to  use  it  all  over  the  civilized  world. 
Thus  scientific  men  almost  ever3rwhere  have  come  to  adopt  the 
metre\  This  was  always  a  fundamental  unit  in  the  sense  used 
above,  for  it  was  not  derived  fix)m  any  other  units  of  different 
kinds;  and  even  the  looser  sense  in  which  it  could  be  called 
'  derived ',  namely  in  the  sense  that  it  was  not  determined  by 
an  actual  material  standard  but  calculated  as  a  fraction  of  a 
quadrant  of  the  earth's  surface,  has  now  been  abandoned.  The 
actual  metre  is  a  certain  platinum  rod  kept  in  a  certain, 
receptacle  in  Paris. 

The  possibility  of  trusting  in  this  way  to  sample  standards 
rests  upon  the  fact  that  there  are  substances, — such  as  platinum, 
— which  are  rigid,  and  for  all  practical  purposes  incorrodible. 
Had  the  only  known  metals  been  as  perishable  as  iron,  we 
should  have  been  forced  to  adopt  some  such  plan  as  the 
original  scheme  of  the  French,  and  to  have  taken  the  earth 
itself  as  the  primary  standard,  and  a  fiiuction  of  one  dimension 
of  this  as  the  practical  working  standard,  if  we  legislated  for 
many  centuries  ahead. 

(2)  Units  of  Mass.  The  main  difficulty  here  is  that  which 
is  felt  by  those  who  have  had  no  kind  of  mathematical  or 
physical  training,  in  clearly  distinguishing  between  mass  and 
weight  What  the  State  fixes  by  its  standard  is  a  certain 
mass,  that  is  a  certain  fixed  bulk  of  matter,  and  it  remains 
a  '  pound '  whether  it  be  taken  to  the  top  of  a  mountain  or  to 

1  Modern  physical  scienoe  finds  it  often  convenient,  for  reasons  we  cannot 
here  enter  on,  to  select  the  centimetre:  the  so-called  c.a.s.  system  adopts 
this,  the  gramme,  and  the  second,  as  anits  of  length,  mass,  and  time. 
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the  bottom  of  a  well,  or  be  removed  to  a  different  latitude. 
But  the  point  of  effective  interest  to  us  in  most  cases  is,  of 
course,  the  weight  of  an  object,  that  is,  the  force  produced  by 
gravity  acting  on  the  mass,  and  this  varies  according  to  the 
latitude  and  the  height  above  the  surface  of  the  earth.  The 
ground  of  the  common  confusion  depends  upon  the  fact  that 
this  variation,  though  of  the  utmost  scientific  importance,  and 
perceptible  by  suflSciently  accurate  instruments,  is  too  slight 
to  attract  ordinary  notice.  The  easiest  way  of  realizing  the 
notion  of  mass  is  to  conceive  oneself  slowly  pushing  a  heavy 
body  on  the  water,  say  a  barge.  A  certain  effort  is  required 
to  start  it  with  a  given  velocity,  and  the  same  effort  is  required 
to  stop  it  again,  and  this  though  we  do  not  lift  it  fix>m  the 
water  so  as  to  feel  its  weight.  A  massive  wheel  or  grindstone 
when  set  in  rapid  rotation,  or  when  stopped,  offers  the  same 
experience. 

The  reason  why  in  practice  we  seldom  think  of  mass 
except  through  gravity,  that  is,  as  exerting  downward  pressure, 
depends  like  most  other  things  upon  the  conditions  of  our 
ordinary  life  in  the  world.  Weight  is  practically  important 
on  two  main  grounds :  partly  because,  owing  to  firiction  and  to 
differences  of  level,  we  incessantly  have  to  lift  heavy  bodies; 
and  partly  because  owing  to  the  solidity  of  so  many  substances 
we  often  find  it  easiest  to  measure  volume  or  bulk  indirectly 
by  weight.  K  most  commodities  were  liquid  we  should  measure 
them  by  volume  instead  of  by  weight ;  and  if  most  surfieu^es 
were  smooth  we  should  generally  push  an  object  instecul  of 
lifting  it;  and  in  such  a  case  (especially  if  the  variations  of 
level  as  between  one  place  and  another  were  less  than  they 
now  are)  we  should  be  familiar  enough  with  the  conception 
of  mass  through  its  fundamental  attribute  of  inertia. 

(3)  Units  of  Time.  In  selecting  units  of  length  we  said 
that  primitive  people  had  displayed  an  almost  bewildering 
variety  of  choice :  the  only  approach  to  what  can  be  called 
natural  standards  being  found  in  the  various  parts  of  the  human 
body,  e.g.  the  arm  and  the  foot :  and  that  therefore  the  essential 
arbitrariness  of  that  choice  is  soon  forced  upon  our  notice.  In 
the  case  of  time  it  is  otherwise.  Here  we  find  three  natural 
standards  so  obviously  set  before  us  that  the  only  question 
which  primitive  man  had  to  confront  was  how  to  make  a  choice 
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between  them,  and  the  principal  later  diflSculty  arose  when  men 
had  to  decide  how  these  standards  were  to  be  brought  into 
relation  with  each  other.  The  concrete  objects  which  supply 
these  measures  are  of  course  the  sun  and  the  moon,  and  the 
well-marked  events  in  their  career  which  furnish  the  units 
are  the  periodic  changes  known  as  years,  months  (lunar),  and 
days.  Elach  of  these  has  been  universally  employed  for  this 
purpose  from  immemorial  antiquity,  and  practically  no  other 
standards  than  these  ever  have  been  employed. 

In  taking  a  theoretical  view  of  the  subject  it  is  well  to 
pause  a  moment  in  order  to  consider  what  might  have  hap- 
pened under  two  dififerent  assumptions,  which  we  are  at  liberty 
to  make,  as  to  the  course  of  nature.  In  the  first  place,  what 
would  have  happened  if  these  three  measures  had  exactly  fitted 
in  with  each  other  as  do  the  minute  and  hour  hands  of  a 
watch  ?  A  prodigious  amount  of  trouble  would  clearly  have 
been  saved  to  early  calendar  makers ;  and  doubtless  historians 
and  others  who  have  to  deal  with  the  far  past  would  have  had 
their  labours  rendered  much  simpler  and  more  accurate.  Men 
would  not  have  had  to  wait  for  a  Gregory  to  reform  their 
Calendar.  But  what  about  the  speculative  results  of  such  a 
hypothesis  ?  The  absolute  agreement  of  two  such  powerful 
timekeepers  might  have  rendered  it  for  long  impossible  to 
realize  the  notion  of  the  relativity  of  time  as  we  now  conceive 
it.  Of  course  we  should  eventually  have  attained  our  present 
attitude  towards  the  problem  if  we  had  succeeded  in  giving 
a  physical  explanation  of  the  agreement  amongst  these  heavenly 
bodies,  in  the  same  way  as  we  now  account  for  the  exact 
agreement  of  the  two  motions, — namely  those  of  translation 
and  rotation,— of  the  moon.  It  is  however  really  a  doubtfiil 
question  whether  the  fact  of  such  precise  agreement  in  respect 
of  measures  so  deeply  affecting  mankind  would  not  itself  have 
been  a  great  hindrance  in  the  way  of  our  ever  realizing  the 
problem  aright.  But,  in  the  face  of  what  was  said  in  a  former 
chapter  about  the  nature  of  admissible  suppositions,  it  would 
be  necessary  to  go  into  somewhat  minute  detail  if  we  wished 
to  follow  up  this  speculation  to  any  profitable  purpose. 

Again, — and  here  we  are  on  clearer  ground, — what  would 
our  position  have  been  if  we  had  possessed  no  such  conspicuous 


454  STANDARDS  AND  UNITS.  [CH. 

and  therefore  universal  timekeepers  as  the  sun  and  the  moon  ? 
We  can  readily  conceive  such  a  state  of  things,  for  it  would 
have  resulted  had  the  periodic  times  been  very  much  longer, 
or  had  these  luminaries  been  persistently  clouded  over;  or  it 
might  have  been  brought  about  in  other  ways.  Do  we  then 
carry  about  with  us,  or  can  we  easily  lay  our  hands  on,  any 
such  convenient  and  suitable  units  of  time  as  are  furnished, 
in  the  case  of  length,  by  the  foot  and  the  arm  ?  It  seems 
to  me  that  we  have  such, — at  any  rate  for  very  short  intervals 
of  time, — in  the  beating  of  our  hearts.  Had  this  been  much 
louder  and  a  little  more  regular,  so  that  others  might  hear 
it  and  find  that  it  closely  corresponded  with  their  own,  it  is 
quite  within  the  bounds  of  possibility  that  it  might  have  been 
commonly  employed  to  estimate  small  intervals^. 

As  soon  as  the  two  great  natural  timekeepers, — the  sun 
and  the  moon, — were  found  not  to  be  in  exact  agreement  com- 
mensiuubly  with  each  other,  a  choice  had  to  be  made  between 
them.  We  know,  historically,  what  an  immense  amount  of 
labour  had  to  be  gone  through  before  this  choice  was  made. 
In  £Etct  it  was  not  until  the  genius  of  Newton  had  placed  the 
laws  of  motion  upon  a  sound  basis  that  it  was  possible  to  make 
a  really  scientific  selection.  We  now  know,  if  we  may  express 
ourselves  in  pre-Copernican  language,  that  it  is  neither  the  sun 
new  the  moon  but  the  fixed  stars  whose  motion  is  regular.  The 
nearest  approach  we  can  make  to  an  absolute  measure  of  time 
is  attained  by  selecting  the  sidereal  day,  that  is,  the  interval 
between  two  successive  passages  of  the  meridian  by  the  same 
fixed  star.  The  solar  day  is  very  nearly  what  we  require,  but 
not  exactly.  The  sidereal  day,  which  is  about  4  minutes  shorter, 
suits  our  purpose  exactly.  This  is  only  another  way  of  saying 
that  the  velocity  of  rotation  of  the  earth  is  invariable,  and  that 
the  so-called. fixed  stars  are  at  such  an  enormous  distance  firom 
us  that  any  relative  motion  which  they  display  amongst  them- 
selves may  be  neglected. 

Physicists,  of  course,  know  well  that  neither  of  these  state- 

^  I  have  myself  boiled  an  egg  in  this  way,  with  fair  snccess,  in  the  absence 
of  a  watch ;  and  it  is  qaite  possible  that  an  unconscious  appeal  to  this  time- 
keeper may  count  for  one  factor,  even  under  existent  oiroumstanoes,  when  we 
have  to  determine  short  intervals  of  time. 
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ments  is  rigidly  true.  There  are  tolerably  eonclusive  reasons  to 
prove  that  the  velocity  of  rotation  of  the  earth  is  very  slowly 
but  continuously  diminishing;  and,  as  regards  the  fixity  of 
the  fixed  stars,  a  'proper  motion'  has  been  detected  in  so 
many  of  them,  and  this  in  such  various  directions,  that  there 
can  be  little  doubt  that  in  lapse  of  time  their  *  drift '  may  be 
«o  large  and  so  irregulw:  that  they  would  no  longer  serve 
the  purpose  of  an  exact  indication  as  to  the  true  time  of 
transit. 

These  three  units, — those  of  length,  mass,  and  time, — are 
the  fundamental  units  of  physics.  In  reference  to  each  alike 
the  question  may  be  raised,  how  we  know  that  it  really  remains 
invariable:  and  the  same  reply  must  be  given  in  each  case; 
to  the  following  effect.  We  must  admit  that  as  regards  the 
direct  testimony  of  our  senses  we  have  no  guarantee,  or  almost 
none.  If  we  were  to  depend  upon  our  powers  of  deciding, 
merely  firom  the  sensations  excited  in  us,  whether  some  proposed 
standard  has  actually  varied,  this  would  not  only  presuppose 
invariability  in  those  powers  of  sensation  themselves,  but  we 
should  find  ourselves  limited  by  their  degree  of  accuracy.  If 
I  have  handled  a  weight  of  a  kilogramme  on  one  occasion,  I 
can,  say  a  year  afterwards,  judge  rudely  merely  fi'om  recalling 
the  former  feeling  of  strain  in  lifting  it,  whether  a  certain 
weight  in  my  hand  is  or  is  not  as  heavy  as  a  kilogramme. 
And  similarly  with  our  recollections  of  lengths  of  space  and 
intervals  of  time.  But  such  reliance  as  this  is  far  too  rude 
and  precarious  to  be  worth  taking  account  of.  If  the  question 
asked,  however,  be  as  to  the  grounds  of  the  practical  security 
we  feel  over  the  range  of  our  ordinary  experience,  the  answer 
must  be  that  the  only  test  here  demanded  is  that  of  per- 
manence of  relation,  and  that  past  experience  gives  us  abundant 
security  for  this.  We  are  perpetually  testing  our  measures 
against  other  objects,  and  comparing  these  objects  against  each 
other,  and  we  find  the  results  in  harmony.  But  if  the  question 
be  pushed  still  further,  and  it  be  demanded  what  security  we 
have  that  the  magnitudes,  say,  or  the  masses,  or  the  rates 
of  movement  of  all  material  things,  have  not  undergone  a 
simultaneous  and  proportional  change,  we  must  give  a  different 
answer.      We  can  only  say  that   an  enormous  and  ever-in- 
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creasing  number  of  facts  can  be  reduced  to  law  upon  the 
assumption  that  there  is  no  such  change;  but  not,  so  far  as 
we  know,  or  as  any  one  has  taken  the  trouble  to  try  to 
ascertain,  upon  any  other  assumption.  As  Clerk-Maxwell  has 
said  about  a  somewhat  similar  suggestion  (Matter  and  Motion, 
p.  36)  such  a  supposition  "  is  in  contradiction  to  the  only  system 
of  consistent  doctrine  about  space  and  time  which  the  humaD 
mind  has  been  able  to  form." 


CHAPTER  XIX. 

STANDARDS  AND   UNITS. 
(2)    Psychical. 

I.  In  the  last  chapter  we  discussed  the  general  charac- 
teristics of  a  physical  standard  or  unit :  we  must  now  proceed 
to  enquire  whether  the  same  conceptions  can  be  introduced 
into  the  region  of  psychical  phenomena.  There  are  two  slightly 
divergent  links  of  connexion,  by  which  we  seem  to  be  led  on 
from,  one  of  these  orders  of  investigation  to  the  other. 

(1)  In  the  first  place  it  must  be  remarked  that  however 
strictly  we  may  intend,  when  engaged  on  physical  measure- 
ment, to  exclude  all  purely  psychical  estimate,  we  find  ourselves 
quite  unable  to  do  so.  Some  actual  estimate  of  a  quantitative 
kind  concerning  our  own  sensations  will  be  found  to  be  involved 
in  almost  every  case,  even  though  we  may  profess  to  be  engaged 
on  an  entirely  objective  measurement.  Carry  on  the  external 
or  mechanical  processes  as  far 'as  we  can,  we  shall  find  that  at 
some  stage  or  other  there  is  "  a  bit  over  ",  which,  if  taken  into 
account  at  all,  has  to  be  directly  estimated  by  an  appeal  to  our 
feelings,  that  is,  without  any  objective  aid. 

Begin  with  one  of  the  simplest  cases.  I  am  shown  a  door, 
and  am  asked  how  high  it  is.  If  nothing  more  than  a  very 
rough  estimate  were  required  I  should  merely  look  at  it  and 
say  that  it  measures  about  seven  feet.  If  a  little  more  accuracy 
were  desired  I  should  apply  a  rule,  and  pronounce  the  door  to 
be  (say)  seven  feet  three  inches ;  this  last  addition  being  very 
probably  nothing  more  than  a  mere  estimate.  If  it  were 
necessary  to  be  still  more  accurate  I  should  measure  the  inches 
also,  and  confine  the  resulting  estimate  to  the  eighths  of  an 
inch.  And  if  finally  the  object  were  one  in  which  the  last 
refinement  of  accuracy  was  demanded,  as  in  astronomical  opera- 
tions,  we  might  employ  a  vernier  to  subdivide  to  minuter 
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fractions  of  an  inch ;  but  even  then,  the  decision  as  to  which 
line  on  the  vernier  lay  nearest  to  the  line  which  marked  our 
boundary  would  still  have  to  be  made  by  what  we  must  term 
a  direct  subjective  estimate  of  magnitude. 

Similar  considerations  are  involved  in  the  measurement  of 
time.  If  after  listening  to  a  sermon  I  were  asked  how  long  it 
lasted,  I  might  give  a  rough  estimate  by  saying  that  it  was 
about  half-an-hour  long.  And  if  greater  accuracy  were  needed, 
and  there  were  a  clock  at  hand, — one  which  we  could  hear  but 
not  see, — I  might  say  that  the  sermon  began  just  as  the  clock 
struck  twelve,  and  ended  just  about  three  minutes  after  the 
half-hour.  The  process  here,  it  will  been  seen,  is  of  much  the 
dame  kind  as  that  with  the  foot-rule :  mechanical  aids  as  far  as 
possible,  or  rather  as  far  as  desirable,  and  then  an  estimate, 
and  an  estimate,  remember,  of  the  very  kind  of  element  which 
we  are  undertaking  to  measure.  When  very  great  refinement 
is  required,  as  in  astronomy,  we  make  use  of  a  clock  which 
accurately  ticks  seconds,  and  the  fraction  of  a  second  which 
remains  over  is  estimated  just  as  the  mechanician  estimates 
that  of  an  inch. 

We  might  adopt  the  same  plan  in  the  case  of  mass  or 
weight;  and  in  fact  we  do  so  judge  occasionally,  and  to  a 
certain  extent,  in  this  department.  For  instance,  if  I  wanted 
to  know  whether  a  certain  parcel  weighed  more  than  ten 
pounds,  I  should  start  very  likely  with  a  direct  but  crude 
estimate.  If  I  felt  doubtful,  the  parcel  would  be  put  in  the 
scales ;  but  suppose  that  no  oth^  weight  were  at  hand  than  a 
single  one  of  10  lb.,  and  that  the  parcel  outweighed  this,  I 
should  probably  do  very  much  what  the  carpenter  does  when 
measuring  the  door.  That  is,  I  should  try  to  reckon  how  much 
Was  over,  by  a  direct  estimate;  for  instance  by  pressing  my 
finger  on  the  lighter  scale,  and  judging  that  the  requisite 
surplus  pressure  was  about,  say,  two  ounces. 

One  reason  why  this  conception  of  the  nature  of  measure- 
ment is  not  more  familiar  to  us  consists  in  the  fact  that  there 
are  so  many  ways  of  transferring  the  appeal  from  one  sense  to 
another,  that  we  seldom  practically  carry  out  the  process  with 
the  successive  steps  of  refinement  indicated  above.  For  in- 
stance, if  a  workman  had  to  decide  the  relative  length  of  two 
short  metal  rods  he  would  start,  no  doubt,  with  an  eye-estimate 
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but  if  he  wanted  to  be  accurate  he  would  employ  a  gauge. 
That  is,  he  would  transfer  the  appeal  to  the  sense  of  touch,  by 
feeling  whether  one  of  the  rods  had  any  *  play  \  and  if  so  how 
much,  within  a  gauge  which  precisely  fitted  the  other.  In 
measuring  a  weight  such  a  transfer,  from  one  kind  of  appeal  to 
another,  is  alwa3r8  made  very  soon.  The  chemist  does  not 
attempt  to  make  his  decision  by  any  feeling  of  diflference  of 
muscular  sensation ;  he  judges  by  the  eye,  by  noticing  where- 
abouts on  the  scale  the  index  of  his  balance  is  hovering.  So 
with  all  accurate  measurements  of  time.  Wherever  it  is 
possible  we  employ  some  sort  of  chronograph,  and  these 
instruments  generally  rest,  in  the  last  resort,  on  an  eye- 
estimate  of  linear  magnitude.  By  a  mechanism,  of  rotating 
wheels  or  fidling  bodies,  the  intervals  of  time  are  actually 
marked  visibly  on  a  scale,  and  then  this  scale  is  measured 
just  as  wc  should  measure  any  other  linear  magnitude. 
Those  who  are  interested  in  mechanical  devices  will  find  the 
description  of  some  of  the  more  refined  of  these  instruments 
a  &scinating  subject  of  study*,  but  they  clearly  do  not  belong 
to  our  province  of  enquiry. 

It  seems  therefore  that,  whether  we  wish  it  or  not,  we 
cannot  avoid  the  process  of  directly  estimating  our  sensations 
in  a  quantitative  way,  that  is,  of  measuring  them.  Accordingly 
the  conception  of  standards  and  units  in  this  department,  with 
all  their  attendant  difficulties,  is  necessarily  forced  upon  our 
notice.  But  there  is  another  indirect  reason  of  a  somewhat 
paradoxical  character,  which  tells  in  the  same  direction.  The 
very  fiict  that  physical  science  tends  to  reject  and  depreciate 
one  after  another  of  the  familiar  appeals  to  our  sensibility,  upon 
which  at  one  time  our  measurements  of  magnitude  had  mainly 
depended,  causes  a  gradually  increasing  accumulation  of  subject- 
matter  for  some  neighbouring  department.  In  other  words, 
what  the  Phjrsicists  tend  more  and  more  to  let  alone,  it  becomes 

^  It  is  in  modem  gunnery  experiments  that  some  of  the  most  minute  time 
measurements  are  needed.  Not  only  is  it  necessary  to  know  the  precise  velocity 
with  which  the  shot  issues  from  the  muzzle,  so  as  to  compare  one  gun  with 
another ;  but  it  is  also  desirable  to  know  at  what  rate  this  velocity  is  acquired 
within  the  gun  itself,  in  orcler  to  calculate  the  strain  at  different  points  of  the 
tube.  The  authorities  claim  to  measure  to  the  millionth  of  a  second.  (For  a 
full  account  of  two  sorts  of  chronograph  used  at  Woolwich,  see  the  Official 
TreoHae  on  the  Con$truction  of  Ordnance,) 


460  STANDARDS  AND   UNITS.  [CH. 

more  and  more  the  business  of  the  Psycho-physicists  to  take  in 
hand.  And  as  the  conception  of  a  unit  of  the  latter  kind 
belongs  as  much  to  the  province  of  Inductive  Logic  as  does  one 
of  the  former,  we  are  equally  bound  to  notice  it  here. 

(2)  It  has  been  already  indicated  that  in  many  cases^  as 
science  progresses,  we  cease  altogether  to  measure,  even  by  any 
method  of  transferred  appeal,  the  same  element  as  that  which 
we  started  by  regarding  as  the  most  important  We  no  longer 
measure  the  same  thing  in  a  different  way,  but  we  measure  a 
diflferent  thing  altogether.  Consider  for  instance  what  we 
mean  by  temperature.  The  root  idea  of  this,  and  probably 
nearly  all  its  significance  still  to  many  persons,  consists  in  a 
certain  feeling,  namely  that  of  warmth  or  cold.  And  this  is 
what  we  start  at  first  with  attempting  to  measure.  When  we 
say  that  one  day  is  hotter  than  another,  or  that  the  difference 
between  the  temperature  of  day  and  night  is  less  in  Elngland 
than  in  Egypt,  what  we  are  mainly  thinking  of  is  our  own 
sensations  and  those  of  persons  like  ourselves.  This  element 
admits  of  direct  measurement,  to  a  certain  rude  extent,  and  is 
indeed  still  so  determined  for  certain  purposes: — as  for  instance 
by  old-fashioned  nurses  and  bath  attendants,  who  commonly 
judge  of  the  temperature  by  thrusting  the  hand  or  elbow  into 
the  water.  For  all  but  the  rudest  purposes  however  we  now 
judge  the  temperature  by  help  of  a  thermometer.  The  ultimate 
test  therefore  is  that  of  the  eye.  It  is  an  eye-estimate  of  linear 
magnitude,  namely  the  length  of  a  column  of  mercury  in  a 
glass  tube.  The  change  in  the  nature  of  our  appeal  here  is 
obvious ;  but  the  really  important  point  for  the  purpose  now  in 
hand  lies  in  the  fact  that  there  is  not  merely  a  transfer  of 
appeal  from  one  order  of  sensation  to  another,  but  something 
much  more  than  this.  We  are  no  longer  proposing  to  measure 
the  same  thing.  What  we  now  have  to  deal  with  is  not  a 
sensation  but  a  physical  property. 

The  reasons  for  this  change  of  procedure  seem  obvious 
enough.  They  arise  out  of  that  steady  progress  of  science 
which  by  detecting  new  uniformities  is  continually  diminishing 
the  relative  importance  of  our  mere  sensations  as  compared 
with  the  underlying  properties  of  things  which  are  the  causes 
of  them.  It  is  not,  of  course,  that  sensation  in  general  can 
ever  lose  any  of  its  importance  to  sentient  beings, — it  is,  and 
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ever  must  be,  the  source  of  pleasure  and  of  pain,  and  involve 
with  this  the  issues  of  life  and  of  death, — but  as  our  knowledge 
of  nature  advances  we  begin  to  find  that  what  we  call  physical 
qualities  or  agencies  assume  preponderating  importance,  because 
they  are  indirectly  a  sure  index  to  so  many  different  sensations. 

The  reader  will  see  what  is  meant  by  this  if  we  revert  to 
the  instance  of  temperature.  Originally  the  mere  feeling  must 
have  been  almost  everything,  and  when  the  primitive  man 
talked  of  heat  he  would  naturally  be  thinking  of  little  else 
than  this.  But  when  we  now  speak  of  heat  we  think, — at  any 
rate  the  scientific  man  thinks, — of  an  underlying  quality  or 
agency  or  state  which  shows  itself  in  a  vast  variety  of  ways. 
Heat  means  that  which  expands  most  solids,  which  vaporizes 
liquids,  which  softens  some  bodies  and  hardens  others,  which 
produces  an  immediate  eflfect  on  vegetation  and  a  remote  eflfect 
on  public  health.  All  these  contingencies  are  of  importance  to 
us,  no  doubt,  because  we  are  sentient  beings,  but  the  extension 
of  knowledge  thus  produced  tends  to  break  down  the  almost 
exclusive  connection  which  once  existed  between  heat  and  one 
class  of  sensations.  Hence  it  comes  to  pass  that  the  chemist  or 
other  physicist  who  is  engaged  in  studying  heat  gives  compara- 
tively little  attention  to  the  special  sensation;  it  is  indeed 
quite  probable  that  he  may  carry  on  a  long  course  of  experi- 
ments without  once  thinking  whether  any  part  of  his  body  feels 
warmer  or  colder  in  consequence. 

The  same  tendency  shows  itself  in  many  other  directions 
though  we  cannot  perhaps  find  any  other  example  quite  so 
distinctive  as  this.  For  instance,  it  does  not  seem  to  me  to  be 
very  far-fetched  to  suppose  that  the  root-idea  of  distance, — that 
is,  of  great  lengths  which  we  have  to  walk  over,  as  contrasted 
with  short  lengths  which  we  handle, — may  once  have  been 
fatigue.  Whether  this  be  so  or  not  there  can  be  little  doubt 
that  the  relative  importance  of  this  element  must  once  have 
been  much  greater  than  it  now  is.  In  a  very  primitive  state 
of  society  the  effective  difference  between  a  mountain  pass  of 
5000  feet  and  one  of  2000  feet  would  largely  consist  in  the 
extra  fatigue  involved  in  going  over  the  former;  the  importance 
of  the  difference  as  reckoned  merely  in  time,  which  the  trader 
naturally  thinks  of,  being  probably  a  later  growth.  If  this 
sensation  ever  really  did  play  such  a  predominant  part  in  the 
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conception  of  distance,  as  we  know  that  the  sensation  of  warmth 
did  formerly  in  that  of  temperature,  we  should  naturally  have 
begun  by  directly  estimating  this  sensation;  and  we  might 
have  estimated  the  objects  themselves, — the  mountains  or 
passes, — by  the  amount  of  this  sensation  which  they  produced 
in  us. 

The  above  is  mere  speculation,  but  it  will  serve  to  illustrate 
an  undeniable  tendency.  The  height  of  a  mountain  pass  means 
of  course,  even  to  savages,  a  great  deal  more  than  the  attendant 
fatigue,  just  as  to  ordinary  persons  at  the  present  day  tempera- 
ture means  a  good  deal  more  than  the  attendant  feelings  of 
warmth  or  cold.  And  this  change  of  estimate  appears  to  be 
universal.  Wherever  we  turn  in  science  we  find  that  there  is 
a  tendency  to  diminish  the  relative  importance, — so  fisur  as 
anjrthing  to  do  with  measurement  is  concerned, — of  any  one 
class  of  sensations,  however  important  or  intense  these  may  be 
in  themselves.  It  is  the  underlying  quality  or  attribute, — 
what  we  regard  as  objective, — that  we  seek  to  measure.  This 
alone  seems  to  come  up  to  the  desired  standard  of  precision ; 
this  can  admit  of  accurate  intercompanson,  not  only  amongst 
diflferent  people  at  the  same  time,  but  over  long  periods  of  time. 
Accordingly  we  devote  our  attention  to  measuring  this  element, 
and  we  seek  to  deduce  what  the  sensations  will  be  as  far  as 
possible  from  this. 

In  some  cases,  though  the  quality  or  agency  which  we  thus 
measure  has  of  course  a  basis  in  sensation,  this  aspect  of  it  had 
never  succeeded  in  attracting  popular  attention.  The  pheno- 
menon may  have  been  of  very  rare  occurrence  and  have 
demanded  some  artificial  effort  for  its  production,  or  it  may 
have  been  of  very  little  use  or  significance  in  popular  ex- 
perience. Thus  Electricity  might  be  popularly  estimated  by 
the  strength  of  the  shock  which  is  felt,  just  as  temperature  is 
popularly  estimated  by  the  degree  of  warmth  of  which  we  are 
conscious;  and  it  doubtless  would  have  been  thus  measured  long 
ago  if  it  had  been  a  phenomenon  of  such  frequent  and  obvious 
occurren<ce  as  to  play  a  prominent  part  in  our  ordinary  life. 
As  things  are,  however,  the  consideration  of  this  agency  has 
remained  almost  entirely  in  the  hands  of  scientific  persons. 
Hence  it  is  this  agency  itself,  and  not  the  resultant  feelings, 
which  have  been  studied ;  and  inasmuch  as  the  former,  unlike 
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the  latter,  does  not  readily  lend  itself  to  even  a  rude  degree 
of  measurement,  this  quantitative  aspect  of  it  was  for  long 
neglected.  At  the  present  time,  we  need  not  say,  the  case  is 
very  different.  Numerous  and  careful  attempts  have  been 
made  to  ascertain  and  define  the  best  units  for  the  purpose; 
so  that  the  electrician  is  now  able  to  state  numerically  the 
strength  and  the  quantity  of  the  agency  in  any  given  current, 
as  well  as  a  number  of  other  characteristics  which  it  presents 
or  encounters  but  which  are  far  too  technical  to  be  mentioned 
here. 

II.  As  a  consequence  of  all  this,  our  mere  sensations  were 
coming, — absolutely,  to  a  considerable  extent,  and  relatively  to 
a  very  great  extent, — to  be  left  out  of  account  in  respect  of 
measurement.  Quite  recently  however  systematic  and  laborious 
attempts  have  been  made  to  bring  these  simple  elements  of  our 
experience  under  quantitative  estimate.  The  merit  of  first 
opening  out  this  new  and  interesting  line  of  enquiry  is  pro- 
minently and  almost  exclusively  due  to  Weber  and  to  Fechner. 

In  order  to  understand  what  exactly  it  is  which  we  are 
aiming  at  in  this  direction,  and  what  are  the  difficulties  in  our 
way,  we  will  begin  with  the  detailed  discussion  of  an  example. 
Take  then  a  form  of  sensation  with  which  we  are  all  familiar, 
selecting  one  in  which  the  mere  sense  element,  in  contradis- 
tinction to  the  intellectual  element, — that  which  we  feel,  as 
distinguished  from  that  which  we  infer, — is  at  a  maximum: 
namely  some  kind  of  pain.  Suppose  we  select  toothache.  No 
one  hesitates  to  use  some  of  the  language  appropriate  to 
measurement  when  speaking  of  this  feeling.  We  can  say  of  it, 
at  any  given  moment,  that  it  is  about  as  bad  as  it  was  on  some 
former  occasion:  that  it  is  better  or  worse:  that  it  is  very 
much  better  or  worse,  and  so  on.  All  these  expressions,  so  far 
as  they  go,  point  to  some  form  of  quantitative  estimate. 

Now  {q)peal  for  comparison  to  that  very  instructive  example 
of  temperature,  in  which,  as  we  have  seen,  so  much  progress  has 
been  made  in  the  way  of  transferring  our  appeal  from  the  sub- 
jective to  the  objective ;  from  the  feeling  to  the  agency  which 
underlies  it.  Why  do  we  not  seek  to  make  the  same  transfer 
in  the  case  of  the  toothache?  For  several  reasons.  It  is 
not,  remember,  because  the  basis  of  such  transfer  is  entirely 
lacking.     The   sensation   of   toothache   depends   immediately 
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upon  a  physical  condition  of  the  tooth,  just  as  the  feeling 
of  warmth  in  the  finger  depends  more  remotely  upon  the 
physical  condition  of  the  water  in  which  I  dip  it.  But  in 
the  former  case  the  dependence  is  still  very  obscure,  and  is 
determined  by  so  many  conditions,  that  a  description  of  the 
physical  condition,  in  terms  of  magnitude,  would  not  even 
yield  that  approximate  index  to  the  resultant  sensation  which 
is  afforded  by  saying  of  the  water  that  its  temperature  is  120° 
Fahrenheit.  Then  again  the  sensation  by  its  intrinsic  force  is 
apt  to  overpower  all  other  considerations.  The  physical  con- 
dition of  my  tooth  is  of  no  importance  to  anyone  else;  and 
even  to  mjrself  the  resultant  ache, — thanks  to  the  mechanical 
skill  of  modem  dentistry,  in  the  way  of  finding  substitutes  for 
our  own  teeth, — is  almost  the  only  thing  of  any  great  signifi- 
cance. Owing  to  such  causes  as  these  there  is  really  nothing 
to  divert  us  from  attempting  to  measure  the  mere  sensation,  if 
we  think  of  introducing  the  conception  of  measurement  at  alL 

When  we  come  to  look  at  the  characteristics  of  the  sensa- 
tion, fix)m  this  point  of  view,  a  little  more  closely,  one  of  the  first 
things  to  strike  the  attention  seems  to  be  this.  We  can  get 
as  far  as  the  notion  of  the  standard  tolerably  easily;  the 
difficulty  is  in  proceeding  from  this  to  the  notion  of  a  unit 
Something  was  said  about  this  distinction  in  the  last  chapter, 
and  the  application  is  easy  to  the  case  before  us.  A  standard  is 
simply  an  instance,  arbitrarily  selected,  to  which  we  can  bring 
other  similar  instances  for  comparison,  so  as  to  say  whether 
they  are  equal  to,  or  greater  or  less  than  the  standard.  I 
might  take  my  toothache  as  it  was  last  night  at  10  o'clock  as 
such  a  standard,  and  by  simple  comparison  I  am  able  to  say 
confidently  that  the  pain  is  not  now  as  bad  as  it  was  then. 
I  might  also  set  up  this  standard  for  permanent  reference,  by 
resolving  that  whenever  the  ache  came  up  to  this  standard 
I  would  give  up  work  and  settle  down  over  the  fire.  In  the 
language  of  the  Act  of  Parliament  which  fixes  the  pound 
avoirdupois  we  might  decree  that  that  particular  ache  "  shall 
be  and  be  denominated  the  imperial  standard"  of  such  aches 
for  the  future. 

The  defects  of  such  a  standard  are  too  obvious  to  require 
much  pointing  out.  For  one  thing  it  is  purely  private  and 
personal:   I  have  no  means  of  comparing  my  standard  with 


XIX]  STANDARDS  AND  UNITS.  465 

that  which  others  may  set  up.  Of  course  we  all  of  us  make  an 
assumption  which  really  involves  such  a  comparison.  Every 
theory  of  Ethics  upon  which  we  can  act  involves  it  to  some 
extent,  and  the  Utilitarian  Theory,  in  its  common  form  of 
Hedonism,  is  largely  founded  upon  such  a  comparison.  Unless 
we  took  it  for  granted  that  others  suffer  and  enjoy  in  the  same 
sort  of  way,  and  to  the  same  sort  of  degree,  as  ourselves,  we 
could  not  know  what  was  our  duty  towards  them,  because  we 
could  not  make  the  requisite  estimate  of  relative  gain  and  loss. 
Indeed  if  there  are  any  duties  towards  animals  the  notion  of 
such  a  comparison  must  be  carried  some  way  in  their  case  as 
well  as  in  our  own. 

As  Ethics,  however,  is  not  generally  studied  quantitatively, 
or,  if  it  is,  has  to  decide  by  averages  and  large  generalizations, 
considerations  of  this  kind  can  practically  be  evaded  there. 
But  when  as  here,  the  question  before  us  is  as  to  the  existence 
of  a  standard,  the  difficulty  becomes  very  serious.  In  every 
case  where  we  are  able  to  employ  a  common  standard,  we  shall 
find  that  we  have  more  than  one  line,  so  to  say,  of  sensible 
appeal  and  verification  in  regard  to  it.  How  do  we  recognize 
our  pound  weight  again?  Certainly  not  by  its  attribute  of 
weight  alone.  If  a  number  of  people  were  successively  sent 
into  a  dark  room  where  there  were  a  number  of  weights  to 
handle,  they  would  not  find  it  easy  to  ascertain  afterwards 
whether  they  had  handled  the  same  one;  and  if  they  did  succeed 
even  approximately  in  coming  to  an  agreement  it  would 
only  be  because  a  long  course  of  reliance  upon  other  appeals 
had  given  them  a  tolerably  accurate  notion  of  the  standard. 
Our  means  of  certainly  identifying  the  standard  involve  a  mis- 
cellaneous appeal  by  various  senses  to  various  physical  properties. 
We  know  the  object  again  by  sight  and  by  touch ;  its  size  and 
shape  are  what  we  remember:  it  may  be  labelled:  and  as  a  final 
security  in  the  case  of  the  State  standard,  we  keep  it  under  lock 
and  key. 

In  the  case  of  the  toothache  we  have  no  such  resources  at 
hand.  Not  even  the  dentist  will  tell  us  whether  a  given  tooth 
is  at  the  moment  aching  or  not;  still  less  how  severely  it  is 
aching.  If  it  were  suggested  to  take  '  writhing '  point  or 
'  screaming  out '  point,  by  analogy  with  blood  heat  or  boiling 
point  on  old-fashioned  thermometers,  we  should  of  course  be 
V.  30 
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falling  back  on  an  objective  standard,  and  on  one  not  at  all 
more  trustworthy  than  the  physical  condition  of  decay  of  the 
organ.  Turn  it  which  way  we  will  we  find  it  impossible  to  set 
up  anything  approaching  to  a  standard  which  shall  be  common 
to  others  as  well  as  to  ourselves. 

Moreover  the  same  causes  which  make  it  theoreticaUy  im- 
possible to  compare  correctly  the  sensations  of  one  person  with 
those  of  another,  make  it  practically  impossible  to  compare  our 
own  sensations  at  different  times.  Accordingly  a  standard 
selected  in  the  arbitrary  way  suggested  would  be  of  but  little 
avail  even  to  ourselves.  If  I  could  recall  the  ache  of  last 
night  I  might  compare  it  with  that  of  the  present  moment;  but 
how  am  I  to  know  that  I  have  recalled  the  right  one  ?  Only 
by  a  process  of  comparison  between  what  is  felt  and  what  is 
imagined,  a  comparison  which  is  not  strictly  trustworthy  over 
short  intervals  of  time,  and  which  deteriorates  as  the  time 
increases.  If  I  could  see  and  handle  the  ache  as  I  can  see  and 
handle  the  pound  weight,  and  knew  that  this  ache  had  merely 
been  somewhere  else  in  the  meanwhile,  just  as  the  pound 
weight  was  when  I  was  not  lifting  or  handling  it,  I  should  have 
what  I  wanted.  But  when,  as  here,  the  sensation  to  be  mea- 
sured is  itself  the  sole  means  of  identification,  an  all-important 
guarantee  is  wanting. 

As  regards  then  the  mere  conception  of  psychical  standards 
there  does  not  seem  to  be  any  intrinsic  difficulty.  It  is  as  easy 
to  select  them  here  as  it  is  in  the  department  of  physics,  and 
on  the  same  general  principles.  Only  unfortunately  there  are 
insuperable  difficulties  in  the  way  of  our  making  any  such  use 
of  them  in  the  former  case  as  we  can  in  the  latter.  As  regards 
the  employment  of  Units  however  the  case  seems  different. 
It  is  by  no  means  easy  to  get  a  clear  conception  of  what  we 
want  in  this  respect,  but  when  the  preliminary  difficulties  axe 
surmounted,  we  seem  to  be  in  possession  of  a  sort  of  S}r8tem  of 
units  which,  though  of  a  very  peculiar  nature,  do  really  adapt 
themselves  to  a  certain  kind  of  application. 

(1)  The  two  main  difficulties  arise  in  the  following  way. 
The  essential  thing  about  any  unit  clearly  is  that  it  should  be 
strictly  determined.  If  it  be  a  length,  for  instance,  we  must 
know  exactly  where  to  fix  the  two  ends  which  determine  that 
lengiJi.    Now  mere  intensity, — the  quality  we  propose  to  con- 
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sider,  and  that  in  respect  of  which  there  is  likely  to  be  most 
trouble,-^Teseinbles  a  length:  it  is,  so  to  say,  a  quantity  of 
one  dimension.  And  in  regard  to  nearly  (but  not  quite)  all 
our  sensations  there  is  no  difficulty  in  securing  one  of  the  two 
fixed  points, — one  of  the  ends,  as  we  may  call  it,  of  our  unit, — 
which  are  needed  in  order  to  mark  o£f  a  definite  length.  That 
is,  we  can  in  most  instances  start  from  a  clearly  realized  zero, 
by  our  own  experience  of  what  it  is  to  have  none  of  that  sensa- 
tion. It  is  the  other  end  which  gives  us  some  trouble ;  for  we 
nowhere  find  any  kind  of  natural  break  or  stopping  place,  or  any- 
thing analogous  to  the  graduation  which  we  may  mark  on  a  scale. 
Begin  with  zero,  and  suppose  the  intensity  gradually  increased ; 
we  never  come  to  any  point  at  which  it  seems  convenient  to 
mark  off  a  stage  for  subsequent  subdivision ;  nor  do  we  ever 
come  to  a  final  stop  fix)m  having  actually  reached  the  termination 
of  that  growing  magnitude. 

(2)  The  other  main  difficulty  arises  when  we  try  to  com-> 
pound  sensations.  We  saw,  in  the  last  chapter,  that  it  was 
essential  to  the  conception  of  a  unit  that  a  bigger  magnitude 
should  be  in  some  intelligible  way  built  up  of  those  which  are 
smaller :  on  no  other  supposition  can  we  say  that  the  thing  to 
be  measured  "  contains "  the  unit  such  and  such  a  number  of 
timea  A  plank  ten  feet  in  length  can  be  divided  into  ten 
pieces  of  one  foot,  and  each  of  these  pieces  can  be  considered 
separately  and  the  aggregate  be  put  together  and  shown  to 
be  equal  to  the  original.  Similarly,  under  due  explanation, 
when  we  are  dealing  with  time  and  with  mass.  Any  assigned 
magnitude  of  these  elements  admits  of  analysis  and  combi- 
nation. Each  portion  is  similar  to  the  whole,  and  the  aggre- 
gate of  the  parts  will, — for  the  purpose  in  question,  that  is, 
of  measurement,  for  we  are  not  here  taking  account  of  any 
other  physical  characteristics, — be  perceptibly  equivalent  to 
the  whole.  We  showed  also  that  the  same  conditions  hold 
good  in  other  directions,  in  which  at  first  sight  they  might 
seem  to  be  lacking.  We  are  able,  for  instance,  in  a  perfectly 
intelligible  sense,  to  compoimd  and  resolve  velocities,  and  to 
say  how  many  times  our  unit  is  "contained"  in  a  given  ve- 
locity. 

Can  we  then  be  said,  in  any  analogous  way,  to  be  able  to 
break  up  a  mere  feeling  into  parts,  to  consider  these  separately, 
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and  to  re-compound  them  into  a  whole  ?  It  may  perhaps  be 
answered  o£f-hand  that  if  I  am  suffering  from  two  bad  tee& 
which  are  apt  to  ache  from  time  to  time,  and  which  seem  to 
me  about  equally  bad  when  they  are  at  work,  that  then  when 
they  both  ache  at  the  same  moment  the  pain  must  be  twice 
as  intense.  To  such  an  answer  there  are  two  objectiona  In 
the  first  place  we  are  thus  ignoring  the  distinction  betweai 
extensive  and  intensive  increments  of  sensation.  This  distinc- 
tion may  be  readily  illustrated  as  follows.  Put  a  finger  into 
hot  water,  and  there  are  two  ways  of  increasing  the  pain,  viz. 
by  either  plunging  the  finger  deeper  in,  or  by  making  the 
water  hotter.  The  latter  is  the  true  intensive  addition  which 
we  want  to  measure,  whereas  the  case  of  the  two  aching  teeth 
corresponds  rather  to  the  former.  And,  in  the  second  place, 
to  lay  it  down  that  the  pain  was  rendered  twice  as  bad  (or 
whatever  adjective  we  use)  would  be  to  beg  the  whole  question 
at  issue.  We  are  then  making  an  inference,  and  judging  what 
the  pain  ought  to  be,  instead  of  deciding  by  direct  conscious- 
ness what  it  is.  This  would  be  analogous  to  deciding  how 
hot  we  feel  by  looking  at  a  thermometer.  The  increment  of 
sensation,  and  the  measure  of  that  increment,  must  be  decided 
somehow  by  direct  appeal  to  our  own  feelings.  The  unit  must 
be  a  really  subjective  one. 

m.  The  device  adopted  by  Fechner,  in  order  to  surmount 
these  diflSculties,  is  very  ingenious.  On  his  method,  what  we 
may  be  said  theoretically^  to  adopt  as  our  unit  is  the  minimum 
difference  of  sensation  which  is  just  perceptible.    In  order  to 

^  I  mean  that  this  is  the  prinoiple  underlying  his  methods,  and,  probably, 
the  only  one  whioh  is  nniversally  applicable.  As  every  modem  psycholo- 
gist knows,  the  formula  he  adopts  is  7=Ji;log[^j,  whioh  slightly  departs  in 

appearance  from  the  above  description.  In  the  first  place  we  thus  abandon  the 
conception  of  small  and  discrete  differences,  and  adopt  the  ''limits"  of  the 
Differential  Calculus.  And  in  the  second  place,  when  we  compare  two  sensa- 
tions in  respect  of  magnitude,  we  do  this,  not  directly  by  successive  applications 
of  our  subjective  unit,  but  indirectly  through  comparison  of  the  objective 
stimuli  required  in  order  to  produce  them.  In  practice  this  is  the  only  con- 
venient or  available  method,  but  it  could  not  be  applied  to  a  case  like  that  of 
the  toothache, — which  was  purposely  chosen  for  this  purpose, — where  we  have 
no  means  of  measuring  the  magnitude  of  the  stimulus.  If  I  wanted  to  find 
a  toothache  which  should  be  double  a  given  ache,  I  could  not  employ  the 
mathematical  formula,  because  I  have  no  notion  as  to  what  /3  is  in  this  < 
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iinderstand  what  this  means,  recur  to  the  toothache,  and  con- 
oeive  another  such  ache  just  a  little  less  bad,  but  by  the 
smallest  difference  which  is  distinctly  perceptible  as  a  dif- 
ference. Or,  to  vary  the  phraseology,  conceive  a  number  of 
such  aches  successively  felt  (supposing  we  can  retain  their 
intensity  in  our  memory),  and  that  we  select  the  worst  of  them 
all  which  we  can  distinctly  perceive  to  be  less  bad  than  the 
sample  before  us.  The  diflference  between  these  two  shall 
constitute  our  unit  for  that  kind  of  pain;  and  the  number 
of  such  dififerences  by  which  any  assigned  pain  is  built  up, 
that  is,  the  number  of  such  steps  required  to  lead  us  down  to 
zero,  shall  represent  the  magnitude  numerically. 

There  is  a  good  deal  to  explain  and  justify  here,  but  the 
analogy  of  such  a  scheme  to  that  of  ordinary  measurement  may 
be  pointed  out  at  once.  Suppose  that  we  wanted  to  measure 
a  long  plank,  one  legitimate  mode  of  proceeding  would  be  as 
follows.  Find  another  plank  which  is  just  a  foot  shorter;  a 
third  which  is  a  foot  shorter  than  the  second,  and  so  on.  The 
number  of  times  which  we  could  repeat  this  process,  before 
coming  down  to  a  piece  shorter  than  a  whole  foot,  would  of 
course  mark  the  number  of  feet  in  the  original  plank.  The 
plan  would  be  more  circuitous  than  the  common  one,  of  suc- 
cessive application  of  the  same  foot-rule,  but  it  would  yield 
the  same  result. 

It  would  be  quite  out  of  our  province  to  go  into  the  details 
of  psychophysical  measurement  here,  but  there  are  two  or 
three  difficulties  which  will  so  instantly  start  to  the  front  that 
they  must  be  briefly  noticed  at  once. 

(1)  The  first  of  these  may  take  the  form  of  asking  in  what 
possible  sense  we  can  talk  of  one  sensation  as  *ju8t  perceptibly 
diflfering'  fix)m  another.  Any  such  admission  seems  opposed 
to  all  physical  analogy,  where  perfect  continuity  is  the  rule. 
To  talk,  for  instance,  of  one  physical  length  or  mass  as  just 
differing  from  another  by  the  least  possible  amount,  would  be 
an  obvious  concession  to  loose  popular  phraseology.  However 
minute  the  difference,  we  could  always  conceivably  interpolate 
another  magnitude  between  the  two  in  question. 

In  the  case  of  our  sensations,  however,  this  is  found  by 
experience  to  be  otherwise.  When  we  proceed,  so  to  say, 
to   break  off  the   least  possible  perceptible  portion  from  a 
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sensation, — or,  to  speak  more  correctly,  when  we  find  another 
similar  sensation  which  differs  from  the  former  by  the  least 
perceptible  amoont, — ^we  discover  that  the  apparent  phjraical 
continuity  of  a  rod  or  other  piece  of  solid  matter  does  not  ofi!^ 
a  fair  analogy.  A  more  suitable  illustration  for  the  purpoae 
would  be  that  of  some  liquid  off  which  we  could  not  shake 
a  piece  smaller  than  the  drop  which  its  physical  constitution 
assigned.  Purely  psychical  measurement  may  be  not  unaptly 
compared  to  the  process  of  determining  the  contents  of  a  cup 
by  counting  the  number  of  the  smallest  drops  which  it  would 
furnish  until  the  whole  was  exhausted. 

All  that  we  can  here  do  is  to  state  the  general  £stct,  estab- 
lished by  a  large  and  varied  amount  of  experiment  and 
observation,  that  when  any  two  instances  of  the  same  kind  of 
sensation  approach,  in  respect  of  their  intensity,  within  a 
certain  finite  distance  of  each  other,  they  become  indistinguish- 
able by  our  consciousness. 

(2)  The  general  psychophysical  law  is,  that  the  magnitude 
of  the  difference  which  the  stimulus  (or  objective  cause  of  the 
sensation)  must  undergo,  in  order  that  the  subjective  difference 
between  the  corresponding  sensations  shall  be  just  perceptible, 
varies  directly  with  the  magnitude  of  the  stimulus.  Or,  in 
terms  of  a  concrete  example,  if  our  muscular  sensibility  is  just 
able  to  perceive  an  addition  of  one  ounce  on  a  weight  of  one 
pound,  then  it  will  just  perceive  one  of  two  ounces  on  two 
pounds,  and  so  on.  And  these  subjective  differences,  being  all 
alike  'just  perceptible',  may  with  some  plausibility  be  con- 
sidered as  being  equal,  and  therefore  capable  of  being  employed 
as  units.  This  general  conclusion  has  been  established  by  very 
numerous  observations  over  a  wide  range  of  experience. 

The  question  therefore  naturally  arises.  Can  we,  for  purposes 
of  measurement,  make  use  of  such  a  unit, — that  is,  of  one  where 
the  objective  counterparts  corresponding  to  each  successive  ap- 
plication of  what  we  call  the  same  unit  are  not  the  same  ?  The 
answer  is  that  to  a  certain  extent  we  can,  but  that  several 
cautions  have  to  be  observed  in  the  employment  of  the  plan. 
Recur  to  our  analogy  of  the  liquid,  and  make  the  supposi- 
tion that  the  drops  vary  continually  in  size  as  the  contents  of  the 
glass  become  larger.  If  there  are  two  glasses  of  which  one  is 
found  to  contain  30  drops  and  the  other  60,  we  can  correctly  say 
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that  the  latter  oontains  30  drops  more  than  the  former.  But  can 
we  say  that  it  oontains  twice  as  much  ?  Certainly  not ;  all  we 
can  say  is  that  it  contains  twice  as  many  units.  We  must  care- 
fully keep  ourselves  to  measuring  in  imits  only,  and  we  must  not 
imply  that  the  physical  magnitudes  vary  in  the  same  proportion. 
Of  course  when  the  law  of  correlation  between  the  fulness  of  the 
glass  and  the  size  of  the  drop  is  known  we  can  at  once  convert 
one  of  these  elements  into  terms  of  the  other,  and  we  can  thus 
compare  the  bulk  of  liquid  corresponding  to  the  second  set  of 
30  drops  with  that  corresponding  to  the  first. 

Now  this  seems  to  offer  a  certain  analogy  to  the  em- 
ployment of  the  unit  in  Psychophysics*.  If  we  find  two  sensa- 
tions of  the  same  kind,  which  are  marked  respectively  as 
containing  15  and  12  units,  it  would  be  perfectly  correct  to 
speak  of  the  former  as  being  more  intense  by  three  units.  But 
this  only  means, — when  we  are  reckoning,  as  here,  by  "just 
perceptible  differences  ", — that  two  similar  intermediate  inten- 
sities could  be  found  such  that  the  three  steps,  through  these, 
fix)m  the  greatest  to  the  least,  should  be  just  distinguishable. 
We  are  not  to  suppose  that  a  sensation  of  three  imits  and  one 
of  twelve  could  be  in  any  sense  added  together  so  as  to  produce 
one  of  fifteen.  This  composition  is  only  possible  when  we  are 
dealing  with  invariable  units,  that  is,  where  each  successive 
application  of  the  unit  corresponds  to  a  precisely  equal  incre- 
ment of  the  objective  material  measured.  If  we  are  to  talk  at 
all  of  one  sensation  as  being  "  twice  as  great "  as  another,  all 
that  we  mean  is  that  the  process  of  measurement  assigns  it 
twice  as  many  units ;  we  certainly  do  not  mean  that  the  one 
is  brought  about  by  twice  as  great  a  physical  stimulus  as  the 
other*. 

^  It  is  meant  here  that  we  might  if  we  pleased  make  the  assumption,  for 
certain  purposes,  that  aU  drops  should  he  counted  as  equal,  and  then  proceed 
to  reckon  in  these  as  units.  Of  course  this  would  be  in  defiance  of  other  physical 
considerations,  and  would  have  to  be  assumed  as  a  mere  convention  for  the  sake 
of  convenience.  The  assumption  that  all  *  just  perceptible '  subjective  differ- 
ences shall  be  taken  for  equal  is  not  in  defiance  of  anj  physical  facts ;  but  then, 
on  the  other  hand,  it  does  not  seem  to  be  an  assumption  which  admits  of  con- 
firmation by  any  independent  or  corroborative  evidence.  I  cannot  see  my  way 
beyond  the  recof^iition  of  its  plausibility  and  simplicity,  and  its  convenience  for 
assigning  numerical  values  by  which  sensations  can  be  in  a  certain  way  recognized, 
described,  and  computed. 

'  A  confusion  of  this  kind  is  found  elsewhere    for  instance,  in  the  case  of 
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(3)  It  must  be  noticed  that  the  standard  thus  selected  can 
hardly  claim  to  be  called  objective ;  or  rather,  if  the  distinction 
may  be  admitted,  it  is  formally  but  not  materially  objective. 
By  this  is  meant  that -I  cannot  convey  to  any  one  else  a  correct 
notion  of  what  my  actual  standard  is,  of  any  particular  sensa- 
tion, but  I  can  put  him  in  possession  of  a  rule  by  which  he  can 
determine  the  corresponding  sensation  for  himself.  If,  for  in- 
stance, two  persons  were  suffering  from  toothaches  which  they 
respectively  designate  by  the  numbers  15  and  20,  on  the  method 
of  estimation  here  under  consideration,  each  would  be  able  to  form 
some  notion  of  how  much  the  other  is  suffering  on  that  others 
scale :  he  knows,  say,  that  his  friend  is  better  or  worse,  as  the 
case  may  be,  than  he  was  yesterday.  But  there  is  no  intelligible 
sense  in  which  one  of  the  two  can  say  that  he  is  Suffering  more 
or  less  than  the  other ;  at  least  these  measurements  give  us  no 
assurance  of  the  fact. 

So  far  as  this  is  concerned,  any  two  persons  are  relatively  to 
each  other  in  the  same  sort  of  position  as  would  be  occupied  by 
(say)  an  Englishman  and  a  Frenchman  who  could  each  speak 
the  language  of  the  other,  but  who  did  not  know  what  was  the 
area  respectively  of  an  acre  and  a  hectare.  Each  could  explain 
whether  his  crop  was  greater  or  less  than  it  was  last  year,  and 
each  can  translate  his  own  measures  into  terms  of  his  own 
experience,  but  he  has  no  means  of  comparing  the  fertility 
of  the  land  cultivated  by  the  other  with  that  of  the  land 
which  he  cultivates  himself.  This  state  of  things  is  of 
course  inevitable  in  every  case  where  we  attempt  intercom- 
munication about  our  simple  feelings,  but  it  makes  itself 
naturally  most  felt  when  the  question  is  one  of  measuring  such 
feelings. 

(4)  The  remaining  characteristic  of  such  a  scheme  of 
measurement  which  deserves  notice  becomes  of  less  importance 
than  it  would  otherwise  possess,  after  the  admissions  we  have 
just  made.     It  is  obvious  that  we  cannot  avoid  a  multiplicity  of 

temperature.  Some  people  cannot  rid  themselves  of  the  notion  that  it  oaght  to 
be  *  twice  as  hot '  when  the  thermometer  stands  at  90^  as  when  it  stands  at  45°. 
We  have  to  point  oat  to  them  that  what  has  been  doubled  is  not  our  sensation 
of  heat,  nor  even  the  heat  itself,  but  only  the  number  of  degrees  on  the  scale,  or 
the  corresponding  length  of  the  mercury  colunm.  We  caUf  no  doubt,  speak  of 
'doubling'  a  given  quantity  of  heat,  but  this  leads  to  a  very  different  enquiry 
from  that  of  temperature  as  shown  by  a  thermometer. 
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units.  In  fact  every  distinct  sensation  involves  a  distinct  unit, 
namely  the  least  perceptible  difference  in  that  kind  of  sensation. 
We  saw,  in  the  last  chapter,  that  primitive  measures  of  weight, 
volume,  length,  &c.  had  started  firom  a  bewildering  variety  and 
multiplicity;  but  that  Law  and  Science  were  at  work,  doing 
what  they  could  to  introduce  one  universal  system  for  each 
class  of  measurable  elements  or  abstractions.  And  such  a  step 
is  very  important,  because  we  are  perpetually  having  to  compare 
things  of  different  kinds  in  respect  of  their  magnitude ;  and, 
what  is  more,  not  only  to  compare  them  but  physically  to 
compound,  divide,  and  adjust  them  to  each  other.  A  lens 
made  in  Paris  on  a  scale  of  metres  may  have  to  be  fitted  into  a 
tube  made  in  Birmingham  on  one  of  feet ;  fruit  may  be  bought 
by  the  kilogramme  in  one  country  and  sold  by  the  pound  in 
another.  In  other  words,  where  physical  division  and  composi- 
tion and  adjustment  are  required,  and  where  accordingly  we 
work  with  a  unit  of  fixed  magnitude,  it  becomes  exceedingly 
important  that  the  unit  should  if  possible  be  a  universal  one. 
But  where  we  cannot  cut  a  thing  up  into  pieces,  and  join  these 
pieces  together,  or  actually  lay  one  thing  alongside  another, 
'  measurement '  becomes  a  very  subordinate  matter,  and  such  a 
unit  as  we  have  described  above  will  answer  our  purpose  very 
feirly. 


CHAPTER  XX. 

ON  CERTAIN  FOUNDATIONS  OF  MATHEMATICS. 

The  Data  of  Qeometrt. 

Such  discussion  of  the  foundations  of  geometrical  reasomng 
as  has  hitherto  found  a  place  in  Treatises  on  Induction  or  on 
Philosophy  generally,  has  mostly  been  directed  into  one  channel 
What  has  been  discussed  has  been  mainly  the  origin  and  na- 
ture of  the  certainty  we  feel  about  the  axioms  and  conclu- 
sions : — have  these  been  derived  from  within  or  from  without  ? 
do  they  differ  in  kind,  in  respect  of  the  certainty  we  feel,  from 
the  axioms  and  conclusions  of  other  branches  of  knowledge? 
and  so  forth  ^  Of  late  years  the  dispute  has  shifted  to  some- 
what new  ground.  In  the  pre-evolutionary  stage,  when  the 
ultimate  test  was  considered  to  be  that  of  simple  introspection, 
and  the  question  actually  in  dispute  was  little  more  than  this, 
— Can  the  certainty  we  now  feel  have  grown  up  by  association 
in  the  life  of  the  individual?  it  was  very  different.  The  dispute 
was  by  comparison  a  narrow  one,  and  the  issue  not  very 
doubtful.  At  least  we  cannot  regard  the  arguments  of  J.  S. 
Mill  (the  most  distinguished  of  the  recent  supporters  of  non- 
evolutionaiy  empiricism)  in  his  System  of  Logic,  as  really 
satisfactory.  Now,  however,  it  is  very  different.  The  matter 
cannot  reasonably  be  discussed,  as  a  sort  of  side  issue,  in  a 
single  chapter  of  a  work  on  Inductive  reasoning.  Nor  is  it 
necessary  that  we  should  discuss  it  at  all.     Formerly,  the  mere 

^  Beoognition  of  this  topic  seems  Inevitablj  oalled  for  here,  if  only  beoaase 
most  of  the  works  which  the  reader  is  likely  to  have  studied  contain  some  such 
discussion  at  this  stage.  But  at  the  risk  of  destroying  any  tmst  the  phUosophioal 
rjeader  may  entertain  about  my  right  to  touch  these  questions  at  all,  I  must 
frankly  admit  that  I  cannot  claim  to  have  arrived  at  any  confident  j  udgmeni 
upon  the  matter.  Fortunately,  as  above  remarked,  such  a  confident  or  final 
judgment  is  not  necessary  for  present  logical  purposes. 
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admission  that  the  certainty  we  feel,  is,  so  &r  as  introspection 
can  furnish  a  test,  absolute  certainty ;  that  is,  that  by  no  effort 
can  we  conceive  or  imagine  the  facts  being  otherwise,  was  an 
admission  which  at  once  committed  us  to  one  side  or  the  other 
in  the  debate,  or  was  at  least  a  potent  fiictor  in  so  doing.  And 
since  the  question  was  forced  upon  our  notice,  it  was  but 
reasonable  that  we  should  be  called  upon  to  give  an  answer 
one  way  or  the  other.  But  now  we  are  presumably  all  agreed 
about  the  subjective  or  individual  certainty.  No  one  supposes 
that  any  possible  selection  of  experience  to  which  an  in&Jit 
could  be  subjected  would  avail  to  instil  geometrical  axioms 
different  from  those  which  we  all  recognize. 

What  it  is  here  proposed  to  discuss  is  something  rather 
different  from  this^  Our  enquiry  does  not  so  much  refer  to 
the  origin  of  geometrical  axioms  as  to  the  nature  of  the  geo- 
metrical subject-matter,  namely  the  lines  and  surfaces  with 
which  we  there  deal.  To  what  extent,  and  in  what  way,  do 
these  differ  from  the  elements  of  experience  from  which  we 
start  in  our  ordinary  inductive  reasonings  ?  And  how  are  we 
to  account  for  the  peculiar  discussions  and  difficulties  to  which 
they  have  given  rise  ? 

I.  The  first  point  then  which  we  propose  to  discuss  here 
is  the  nature  of  the  subject-matter  of  geometry:  that  is,  to 
enquire  what  exactly  are  the  surfiwes,  lines,  and  points  with 
which  the  geometer  has  to  deal  in  his  investigations.  The  best 
short  answer  that  can  be  given  is,  that,  as  regards  their  general 
nature,  they  are  abstractions  from  things  which  actually  present 
themselves  to  us  as  existing ;  and  that,  as  regards  their  quality, 
they  represent  improvements  or  simplifications  upon  things 
which    exist;    such    improvements  and  simplifications  being 

^  The  discassions  in  this  chapter  may  be  passed  over  withont  serious  loss  by 
the  non-mathematical  reader.  But  the  various  difficulties  involyed  are  so  widely 
fSelt  by  those  who  read  mathematics  intelligently,  that  some  attempt  to  solve 
them  logically  ought  to  be  made.  I  am  only  too  well  aware  that  many 
advanced  modem  mathematicians,— especially  those  who  have  reached  the 
enviable  position  of  accepting  the  absolutely  infinite, — ^will  reject  such  attempts 
at  smoothing  our  difficulties  as  are  here  made.  Still  what  has  brought  help  to  one 
mind  may  be  offered  without  impertinence  (if  expressed  without  dogmatism)  to 
other  minds.  One  young  Cambridge  student  at  least,  many  years  ago,  found 
the  various  problems  here  discussed  bristling  with  difficulties  which  seemed  to 
be  contemptuously  ignored  by  his  teachers  and  his  text  books. 


476  THE  DATA  OF  QEOMETRT.  [CH. 

conceived  as  carried  out  to  perfection.     These  remarks  will 
need  some  little  explanation  and  illustration. 

In  saying  above  that  the  sor&ces,  lines  and  points  of  geo- 
metry are  abstractions,  the  doctrine  which  we  most  prominently 
have  in  view  as  one  to  be  rejected,  is  that  which  is  presumably 
the  prevalent  unscientific  opinion,  in  accordance  with  which 
these  elements  are  regarded  as  being  a  sort  of  entities  which 
can  exist  apart.  Such  an  opinion  is  probably  greatly  encouraged 
by  the  large  resort  necessarily  made  to  the  process  of  tracing 
our  geometrical  figures  upon  paper  when  working  out  problems. 
Even  Mill  seems  to  suppose  that  this  is  the  only  alternative 
open  to  the  geometers,  when  he  maintains  that  it  is  impossible 
for  us  to  conceive  such  a  thing  as  a  perfect  line  or  point.  Any 
such  impossibility  rests  upon  the  common  habit  of  regarding 
the  lines  and  points  as  being,  so  to  say,  substantive  entities 
which  we  must  try  to  conceive  as  existing  by  themselves^ 
instead  of  being  attributes,  that  is,  boundaries,  of  something 
else,  namely  of  solids.  Presumably  a  very  thin  sheet  of 
paper,  a  very  fine  thread,  a  ver}'  small  particle,  are  taken  re- 
spectively as  first  approximations,  and  then  the  effort  is  made  to 
fine  these  down  as  fer  as  possible  so  as  to  obtain  what  we  want 
To  'draw  a  straight  line'  fi?om  one  position  to  another  is  to 
conceive  an  exceedingly  thin  spider's  thread  stretched  between 
them.  Or  perhaps,  in  accordance  with  an  ingenious  suggestion 
which  has  been  offered,  in  order  to  attain  to  a  due  conception 
of  the  geometrical  line,  we  are  recommended  to  picture  to 
ourselves  the  finest  conceivable  thread,  and  then  to  imagine  the 
central  line  down  the  middle  of  this  thread.  It  need  hardly 
be  remarked  that  any  attempt  in  this  direction  must  be  a 
failure.  Do  what  we  will  in  the  way  of  refinement,  any  plane 
arrived  at  in  such  a  way  continues  to  have  both  an  upper  and 
an  under  side,  namely  to  be  a  lamina:  the  line  continues  to 
have  a  surface  all  round  it,  namely  to  be  a  cylinder  of  some 
sort ;  and  the  point  continues  to  have  a  surface  all  over  it,  that 
is,  to  be  a  closed  solid  of  some  figure  or  other. 

The  soundest  way  of  securing  what  we  want  is  to  begin 
with  the  solid.  This  must  have  an  outside  or  surface;  it  is 
with  this  outside  or  surface  that  the  geometer  deals,  and  it  is  this 
which,  when  perfectly  flat,  forms  his  '  plane '.  We  must  regard 
it,  not  as  an  indefinitely  thin  lamina  or  sheet,  but  simply  as  the 
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outside  or  boundary  of  a  solid.  It  is  therefore  not  so  much 
a  material  entity  as  a  sort  of  attribute  or  quality  of  a  solid, 
reached  by  an  act  of  abstraction.  A  surfiwje  thus  conceived 
seems  fully  to  come  up  to  the  required  condition  of  having 
extension  without  any  thickness.  To  say,  as  is  sometimes  said, 
that  what  we  thus  do  is  to  attend  merely  to  the  surface,  seems 
hardly  to  say  enough.  We  can  surely  imagine  or  conceive  it 
clearly  enough  for  our  purpose. 

Having  thus  obtained  our  true  geometrical  surface,  our 
next  step,  namely  that  by  which  we  obtain  the  line,  is  obvious 
enough.  The  line  is  merely  the  boundary  or  outline  of  the 
surfsice,  just  as  this  is  the  boundary  of  the  solid.  It  is  not  a 
thing  which  can  be  drawn  on  the  surfiwje,  but  it  is  one  of  the 
boundaries  of  the  lines  which  we  attempt  to  draw  on  the  surface, 
but  which  are  in  reality  nothing  more  than  portions  of  that 
surface,  that  is,  narrow  strips  or  paths  upon  it.  The  surface 
of,  say,  a  sheet  of  paper  being  a  plane,  if  we  cut  off  a  portion 
of  it  this  gives  us  an  outline  to  the  surface,  which  is  itself  a 
line.  Like  the  sur£su!e,  it  fulfils  its  geometrical  qualification, 
for  it  has  length,  but  no  breadth,  and  the  superposition  or 
juxtaposition  of  two  such  lines  (to  be  presently  noticed)  does 
not  produce  any  breadth.  Finally,  on  the  same  explanation, 
the  point  is  the  boundary  of  the  line;  or,  to  use  a  more  familiar 
word  in  this  case,  it  is  the  end  of  the  line.  The  line  having 
only  length  to  begin  with,  the  end  of  it  will  of  course  have 
neither  length,  breadth  nor  thickness.  We  may  therefore  sum 
up  by  sa)dng  that  the  surface  is  the  outside  (or  inside)  of  a 
limited  solid :  the  line  is  the  boundary  of  a  limited  surface ;  and 
the  point  is  the  end  of  a  limited  line. 

The  best  familiar  illustration  of  this  view  is  given  by 
reminding  the  reader  that  every  ordinary  diagram  in  Euclid 
really  contains  at  least  two  complete  diagrams,  of  slightly 
different  sizes,  according  as  we  regard  the  true  geometrical 
lines  as  being  assigned  by  one  boundary  or  the  other  of  the 
narrow  channels  or  paths  constituted  by  the  so-called  lines 
which  the  wood-cut  on  the  page  sets  before  the  eye. 

It  may  perhaps  be  objected  that  to  proceed  as  above  is  to 
invert  the  proper  order.  No  doubt  the  procedure  adopted  in 
many  mathematical  discussions  is  exactly  the  opposite,  for  they 
start  with  the  point  as  supposed  to  be  given  and  conceive  the 
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line  as  being  produced  by  the  continuous  motion  of  such  a 
point ;  and  similarly,  at  the  next  stage,  they  start  with  the  line, 
and  conceive  that  this  by  its  lateral  motion  traces  out  a  surfisu^; 
and  finally  the  surfisu^  may  be  conceived,  by  its  motion,  to  yield 
a  solid.    It  is  quite  true  that  this  is  much  the  more  fiaimiliar 
process  in  geometry,  but  there  is  no  real  incompatibility  between 
the  two  dijSerent  modes  of  regarding  the  same  set  of  elements. 
To  find  such  an  incompatibility  would  be  to  confound  the 
psychological  processes  by  which  we  are  supposed   to   have 
originally  found,  and  subsequently  become  able  to  justify,  our 
conceptions,  with  the  logical  processes  by  which  we  may  compare 
and  work  out  further  results  fix)m  them.    In  our  geometrical 
speculations  there  is  nothing  to  hinder  us  fix)m  starting  with  such 
abstractions  or  derivative  elements  as  points  or  lines,  without 
stopping  to  explain  how  they  had  been  derived,  or  how  they 
have  to  be  presented  to  the  mind  when  we  endeavour  to  realize 
them  in  their  strictest  form.    And,  thus  starting,  we  may,  for 
the  purposes  of  exposition,  derive  fix)m  them  the  very  results 
from  which  they  had   been  themselves   originally  acquired. 
Every  mathematician  knows  what  a  convenience  it  often  is  to 
take  the  point  for  granted  as  originally  given,  and  to  enquire 
what  sort  of  line  it  will  trace  out  if  it  moves  under  assigned 
conditions.     We  have,  also,  already  (when  describing  what  are 
called  Genetic  Definitions)  indicated  how  simple  and  convenient 
a  definition  may  be  given  of  certain  solid  figures  by  supposing 
that  they  have  been  produced  by  the  assigned  motion  of  a 
surfieu^  or  line  of  known  form. 

So  far  we  have  considered  only  one  of  the  common  ob^ 
jections  against  the  possible  existence  of  these  geometrical 
elements,  namely  that  their  definitions,  strictly  regarded,  involve 
contradictions.  But  there  is  a  second  objection  which  must 
now  be  noticed,  namely  that  the  geometer  attempts  to  bestow 
upon  these  elements  perfections  which  no  experience  can  yield 
nor  therefore  any  effort  of  the  mind  conceive.  Let  us  grant, 
it  is  urged,  that  there  could  exist  surfaces  with  extension  and 
no  thickjiess,  in  the  way  above  suggested,  yet  the  geometer 
wants  a  perfectly  smooth  surface  for  his  plane,  whereas  eveiy 
experienced,  and  therefore  every  conceivable  sur&ce,  is  more  or 
less  rough.  Similarly  there  can  be  no  line  which  is  really 
straight,  no  circle  which  is  accurately  uniform  in  its  curvature, 
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nor  in  tact  any  figure  which  does  not  fall  short  of  its  professions. 
Mill,  amongst  others,  has  urged  this  objection,  and  has  in 
consequence  laid  it  down  that  geometry  is  founded  upon 
hypotheses  or  assumptions  which  are  not  accurately  true. 

In  replying  to  this  objection  we  must  begin  by  clearing  the 
ground.  In  the  first  place,  is  it  so  certain  that  there  are  no 
perfect  surfisuses  or  lines  in  existence  ?  Those  who  assert  this 
say  a  good  deal  more  than  we  really  know  about  the  nature  of 
molecules.  So  &r  from  its  beiug  known  that  these  &11  short  of 
that  perfection  of  sur&ce  and  of  shape  which  the  geometer 
requires,  it  is  often  taken  for  granted  that  they  possess  these 
perfections  to  the  utmost  degree.  What  must  be  meant  there- 
fore is  that  the  surfiatces  and  lines  exhibited  by  bodies  of  sensible 
magnitude  Ml  short  in  these  repects.  This,  of  course,  must  be 
fully  admitted.  The  finest '  Whitworth  plane'  which  the  trained 
eye  and  touch  of  a  skilled  mechanic  can  produce,  is  doubtless 
covered  with  irregularities.  Even  supposing  that  we  could  not 
detect  these  by  the  microscope,  we  might  reasonably  infer  them 
from  the  frkct  of  friction  between  two  such  planes  being  un- 
avoidable. 

Such  an  admission  as  this  does  not  seem  however  to  carry 
us  very  fitr  on  any  rational  interpretation  of  Empiricism.  No 
doubt  if  we  accepted  the  crude  view  of  Hume  that  every 
impression  was  derived  from  a  sensation,  in  the  sense  that  every 
concrete  object  which  the  mind  can  imagine  must  be  framed  of 
elements  which  had  been  actually  observed  either  singly  or  in 
some  other  combination,  the  case  of  the  geometer  would  be 
a  bad  one.  But  this  is  surely  no  necessary  consequence  of  the 
Empirical  account  of  pur  knowledge.  The  way  I  should  look 
at  the  matter  is  this.  Take  one  of  these  defective  geometrical 
elements, — the  'rough  plane'  for  instance, — and  consider  the 
nature  of  that  roughness.  How  do  we  regard  this  plane? 
Presumably  as  a  surface  covered  with  small  irregularities.  But 
what  is  the  nature  of  any  one  of  these  irregularities  ?  It  is 
itself  a  sur&ce,  and  therefore  the  same  question  may  be 
repeated  in  reference  to  it.  But  there  seems  no  occasion  to 
suppose,  from  anythiug  we  know  either  of  the  constitution  of 
bodies  or  of  our  powers  of  conception,  that  this  process  should 
have  to  be  repeated  in  infinitum.  It  seems  quite  as  reasonable 
to  suppose,  and  decidedly  easier  to  conceive,  that  if  we  could 


480  THE  DATA  OF  QEOMETRT.  [CH. 

thus  continue  to  diminish  the  area  contemplated  and  idso 
continue  to  magnify  it,  we  should  come  down  at  last  to  minute 
fragments  of  perfectly  smooth  sur&ce,  whatever  their  actual 
shape  might  be.  In  a  word,  ultimate  elementary  smoothness 
seems  to  be  the  simplest  and  easiest  assumption  we  can  make. 

We  are  talking  at  present,  of  course,  of  what  can  be  con- 
ceived. Standing  on  this  ground  it  seems  to  me  that  the  case 
is  much  the  same  whether  we  suppose  matter  to  be  continuous 
or  discontinuous.  If  we  take  the  latter  alternative, — in  other 
words,  adopt  the  common  view  of  physicists  that  matter  is  an 
aggregate  of  molecules\ — ^we  have  to  enquire  what  sort  of  shape 
we  conceive  those  molecules  to  possess.  The  easiest  and  simplest 
course,  whether  physically  correct  or  not,  is  to  conceive  them 
as  spherical,  or  at  any  rate  as  of  some  perfectly  true  geometrical 
figure.  If,  on  the  other  hand,  matter  were  continuous,  the  result, 
so  far  as  our  powers  of  conception  extend,  would  not  be  very 
diflferent.  Why  do  we  suppose  any  given  surfisu^  to  be  rough  or 
irregular  ?  Because  experience  tells  us  that  it  is  so.  But  if 
we  suppose  ourselves  continually  looking  closer  and  closer  into 
smaller  and  smaller  portions,  this  testimony  of  experience  fisdls 
to  hold  good.  So  far  as  our  powers  of  conception  go  it  seems 
the  simplest  and  easiest  plan  to  picture  to  ourselves  this 
irregular  surfece  as  built  up  of  innumerable  minute  facets  of 
perfectly  smooth  surface. 

If  this  be  so,  all  that  the  geometer  requires  to  render  his  data 
perfectly  accurate  seems  to  be  granted.  We  can  conceive,  say, 
a  portion,  however  minute,  of  surface  perfectly  smooth,  in  the 
sense  of  possessing  no  irregularities.  If  this  be  supposed  perfectly 
flat  also,  like  the  face  of  a  crystal,  all  we  have  to  do  is  to  suppose 
it  enlarged  till  it  is  as  big  as  we  want.  To  deny  the  power  of 
doing  this  would  be  to  tie  down  the  imagination,  not  merely  to 
the  limits  of  common  experience  in  a  wide  sense,  but  to  the  pre- 
cise limits  which  our  own  senses  had  hitherto  assigned  in  respect 
of  concrete  objects,  and  this  without  the  right  of  analysis  or  of 
extending  further  such  qualities  as  we  had  only  actually 
witnessed  up  to  a  certain  degree. 

The  fact  is  that  much  of  the  ordinary  reasoning  on  this 

^  Becent  speoolations,  in  accordance  with  which  ilie  atom  is  itself  oonoeived 
to  be  composed  of  a  mtiltitnde  of  much  more  minnte  particles  oaUed  ions, 
does  not  affect  any  yalne  there  maj  be  in  the  above  suggestions. 
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subject  seems  to  have  a  tendency  to  play  &at  and  loose  with 
experience.  The  first  impression  of  the  plain  man,  relying  on 
the  immediate  data  of  sense,  is  that  some  surfaces, — say  that  of 
a  piece  of  plate  glass, — are  perfectly  smooth  planes.  But  the 
superior  person  interposes  here,  and  convinces  him,  partly  by 
better  experience  (such  as  that  of  the  microscope)  and  partly  by 
general  reasoning,  that  he  was  mistaken,  and  that  eveiy  such 
surfiEu^  is  rough  and  irregular.  But  these  appeals  can  only 
carry  us  a  certain  way,  and  when  we  push  our  enquiries  further 
on  we  come  to  a  stage  at  last  at  which  perfect  smoothness  or 
regularity  seems  quite  as  consonant  to  experience,  and  much 
more  easy  to  conceive  than  roughness.  If  any  one  thinks  this 
is  not  so,  he  may  be  asked  to  try  to  conceive  a  surface  such  that 
successive  magnification  carried  on  for  ever  only  displayed  new 
and  endless  orders  of  '  roughness  '•  He  will  surely  find  this  the 
more  difficult  and  gratuitous  supposition. 

So  far  it  does  not  seem  that  any  veiy  serious  difficulty  is 
involved  in  the  attempt  to  conceive  and  treat  our  geometrical 
elements.  The  only  consequences  which  have  caused  me  much 
perplexity  are  of  a  somewhat  different  kind,  and  as  they  may 
have  occurred  to  others  also  they  may  be  briefly  noticed  here. 

It  may  seem  then  that  a  direct  contradiction  is  involved  in 
the  attempt  thus  to  conceive  a  line,  inasmuch  as  we  may  be 
required  to  endow  one  and  the  same  line  with  contradictory 
attributes,  in  case  it  happens  to  be  the  boundary  between  two 
sur&ces  possessing  contradictory  attributes.  Take,  for  instance, 
a  circle,  and  suppose  it  to  be  divided  in  two  by  a  diameter,  and 
let  one  half  the  surfietce  be  black  and  the  other  half  white.  Is 
the  common  dividing  diameter  to  be  considered  black  or  white  ? 
If  a  line  were  regarded  as  a  thread,  however  fine,  of  course  it 
must  be  of  one  or  the  other  colour ;  and  to  make  it  either  alone 
would  display  partiality.  Nor  does  it  seem  to  me  that  any 
way  of  regarding  it  as  a  limits  that  is,  as  the  ultimate  result  of 
the  indefinite  thinning  down  of  a  thin  slice  of  the  circle,  would 
avail  to  escape  the  contradiction.  But  if  we  regard  it  as  a  mere 
abstraction,  that  is,  as  a  pure  boundary  of  a  surface,  there  is  no 
risk  of  endowing  it  with  contradictory  attributes,  because  those 
attributes  do  not  really  belong  to  it.  Colour  does  not  properly 
belong,  like  shape,  to  a  mere  boundary.  We  are  scarcely 
conscious  of  this  fact  so  long  as  we  think  only  of  a  single 
V.  31 
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surface.  We  may  say,  for  instance,  that  every  part  of  a  sheet 
of  paper  being  white,  the  outside  or  boundary  line  most  be  so 
too,  and  we  do  not  at  once  see  any  diflBculty.  But  when  we 
remember  that  the  same  boundary  line  belongs  to  whatever 
may  be  in  juxtaposition  with  that  sheet  of  paper,  we  are 
reminded  that  we  had  no  right  to  predicate  colour  of  it  at  alL 

We  may  picture  the  result  as  follows.  We  know  that  if  one 
snaps  a  hard  biscuit  or  thin  piece  of  polished  stone,  and  puts 
the  two  pieces  in  contact,  the  two  boundary  lines  coincide 
in  one  and  the  junction  becomes  invisible.  This  ought  to  be  so, 
since  neither  has  any  width.  Now  conceive  one  half  of  the 
broken  surface  to  be  painted  black,  the  other  being  left  white. 
We  are  apt  to  say  that  the  two  boundaries  must  be  respectively 
black  and  white,  because  the  suriiEtces  which  they  bound  are  sa 
But  join  the  two  sur&ces,  and  the  so-called  black  and  white  lines 
coalesce  in  one. 

Identically  the  same  boundary  line,  then,  belongs  to  both 
the  surfaces.  The  case  is  in  fact  analogous  to  what  we  ought 
to  consider  as  existing  in  respect  of  time.  A  true  '  instant ', 
like  a  line,  divides  two  portions  of  time,  and  belongs  to  one  of 
these  exactly  as  much  as  to  the  other.  Midnight,  for  instance, 
— astronomical  and  legal  conventions  apart, — is  just  as  much 
'a  part  of  the  Sunday  before  (say)  as  of  the  Monday  after. 
What  then  ought  to  be  meant  by  the  statement, — occasionally 
made  for  our  perplexity  on  suburban  pillar-boxes, — ^that  there 
being  a  clearance  every  week-day  at  midnight,  there  is  no 
clearance  on  a  Sunday  ?  To  omit  one  clearance  only,  in 
pursuance  of  such  a  notice,  (as  is  actually  done)  is  an  obvious 
impropriety :  to  omit  two  would  be  a  little  more  consistent, 
but  would  lead  to  the  absurdity  that  the  intervening  Sunday 
claimed  for  itself  alone  both  its  boundary  lines,  leaving  none 
for  the  Saturday  and  Monday.  The  only  rational  answer  is 
that  when  we  subtract  a  whole  day  of  24  hours,  so  to  say,  with 
its  two  boundaries  attached  to  it,  we  none  the  less  leave  those 
same  boundaries  behind,  because  they  belonged  just  as  much 
to  the  adjacent  days.  In  other  words,  if  a  whole  day  be 
dropped  out,  for  letter  distribution  purposes,  there  are  still 
seven  midnights  left  behind.  Any  other  answer  supposes  that 
an  '  instant '  of  time  is  a  portion  of  time :  the  last  second,  or 
fraction  of  a  second,  just  before  or  after  the  line  of  division. 
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It  may  perhaps  be  suggested  that,  in  the  example  of  the 
circle,  given  above,  we  are  merely  shuffling  out  of  the  diffi- 
cnlty,  by  declining  to  make  any  predication  as  to  the  colour  of 
such  a  thing  as  a  boundary  line.  The  following  problem,  it  may 
be  urged,  being  one  in  which  physical  consequences  are  involved, 
will  force  us  to  an  answer  one  way  or  the  other,  without  giving 
any  opening  to  evasion. 

Imagine,  then,  that  the  circle,  instead  of  being  coloured  half 
black  and  half  white,  is  half  rough  and  half  smooth;  these  quali- 
ties being  interpreted  in  their  ordinary  mechanical  sense.  Set 
it  on  a  horizontal  line,  and  suppose  that  it  is  induced  to  move 
along  this  line,  in  its  own  plane  ;  will  it  roll  or  slide  ?  Clearly,  if 
placed  with  any  portion  of  its  rough  circumference  in  contact 
with  the  line,  it  will  begin  to  roll :  if  with  any  portion  of  the 
smooth,  it  will  slide.  Suppose  now  that  it  is  placed  with  the 
diameter  which  divides  the  two  halves  at  right  angles  to  the 
line,  so  that  the  point  of  junction  of  the  two  semi-circumferences 
is  the  point  of  contact :  which  will  it  do  ?  It  must  adopt  one 
course  or  the  other ;  so  that  no  evasion  is  possible,  here,  equiva- 
lent to  our  denial  of  the  applicability  of  the  property  of  colour 
to  a  mathematical  line. 

Before  answering  this  question,  let  us  glance  at  the  following, 
which  like  all  logical  puzzles,  however  trifling  is  worth  clearing 
from  its  perplexities.  Is  the  greatest  weight  a  man  can  raise  the 
same  as  the  least  which  he  cannot  raise ;  and  if  not  what  is  the 
difference  between  them  ?  The  question  is  so  fer  the  same  as 
before  that  we  are  here  also  contemplating  the  existence  of  a 
sort  of  boundary;  only  in  this  case  it  is  not  the  limit  of  a 
sur&ce  or  line,  but  the  limit  of  a  mass  as  defined  by  its 
property  of  gravity.  The  difficulty  and  contradiction  arise 
when  we  contemplate  this  boundary  as  something  existing 
apart  from  that  which  it  bounds.  The  physical  answer  here 
would  be  that  there  is  a  certain  weight  which  the  man  could 
exactly  balance  (physiological  possibilities  of  constant  strength 
being  granted) :  any  superior  weight,  down  to  this  inclusive,  he 
cannot  lift ;  any  weight  whatever,  below  this,  he  can  lift,  how- 
ever near  to  the  limit.  In  this  case  the  boundary  is  necessarily 
assigned  to  that  which  cannot  be  lifted.  To  talk  therefore  of 
a  greatest  weight  which  can  be  lifted  is  to  postulate  some- 
thing to  which  no  accurate  signification  can  be  assigned.      The 

31—2 
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assumption  involves  the  same  absurdity  as  to  talk  of  the 
smallest  possible  angle :  choose  an  angle  as  small  as  we  will, 
another  can  be  chosen  or  conceived  which  shall  be  smaller  stilL 

By  analogy  with  this  example  we  may  suggest  the  following 
answer  to  the  problem  about  the  dividing  circle.  Place  the 
circle  with  any  point  of  the  smooth  portion,  up  to  the  dividing 
line  inclxmve,  in  contact  with  the  line,  and  it  will  slide.  Place 
it  with  any  point  of  the  rough  portion  in  contact,  as  near  to  the 
dividing  line  as  we  please,  and  it  will  roll.  The  angle  through 
which  it  will  roll,  before  the  smooth  part  comes  into  contact 
with  the  line  on  which  it  roUs,  will  of  course  become  less  and 
less  as  the  point  from  which  it  was  started  approaches  the 
dividing  line,  and  this  without  limit.  When  the  point  of 
starting  reaches  that  dividing  line  the  angle  of  rotation  vrill 
be  zero:  that  is,  the  circle  will  not  roll  at  all^  This  answer 
involves  no  actual  contradiction,  and  does  not  seem  to  raise  any 
difficulties  beyond  those  which  have  to  be  surmounted  whenever 
we  deal  with  a  geometrical  *  limit  *. 

II.  The  next  important  question  for  discussion  may  be 
introduced  by  the  enquiry  whether  the  objects  which  form  the 
subject-matter  of  Geometry, — its  surfiwes  and  lines,  that  is, — 
are  to  be  regarded  as  given  to  us,  or  as  constructed  by  us.  The 
remarks  made  during  the  last  few  pages  might  possibly  be 
understood  to  imply  that  these  objects  belong  to  the  class  of 
phenomena  which  nature  presents  to  us,  and  that  all  which 
we  contribute  is  a  certain  finish  and  perfection  with  which  we 
endow  them.  I  think  that  this  is  so  with  certain  surfietces  and 
figures;  for  instance  the  sphere,  which  is  constantly  presented 
to  us  in  the  form  of  a  drop  of  any  liquid,  and  the  circle,  in  that 
of  the  disk  of  the  fiill  moon.  And  unless  we  had  had  such  a 
basis  of  phjrsical  figures  actually  presented  to  us  from  time  to 
time,  from  which  to  start,  it  is  difficult  to  see  how  any  progress 
could  ever  have  been  made  in  the  way  of  Geometry. 

But  in  the  case  of  far  the  majority  of  our  surfaces  and 
figures  we  can  only  regard  them  as  being  our  own  constructions. 
By  this  is  meant  here  of  course  what  is  generally  meant  in 
Geometry,  that  is,  that  we  draw  on  paper  or  elsewhere  a  figure 
which  more  or  less  closely  resembles  what  we  want,  and  use 

^  This  problem  was,  as  it  now  Beems  to  me,  not  quite  correctly  answered  in 
the  former  edition. 
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this  as  an  aid  to  the  more  perfect  mental  construction  in  which 
all  errors  and  irregularities  are  supposed  to  be  removed. 

The  importance  of  this  distinction  is  much  greater  than 
might  be  supposed  at  first  sight.  This  importance  does  not 
consist  however  in  the  mere  difference  of  origin,  but  in  a  con- 
sequence of  this  difference  which  affects  a  certain  class  of  these 
figures,  those  namely  which  are  commonly  described  as  infinite, 
in  contrast  with  those  which  are  finite  or  closed.  I  cannot  but 
think  that  a  very  large  proportion  of  the  puzzles  with  which 
even  some  mathematicians  are  troubled,  and  at  which  most 
non-mathematicians  are  either  scandalized  or  lost  in  admiration 
as  the  case  may  be,  arise  out  of  a  disregard  of  this  distinction. 

Take  for  consideration  any  curve  which  has  infinite  branches, 
for  instance  the  hyperbola.  There  is,  I  apprehend,  a  notion 
which  if  vaguely  held  is  still  widely  spread,  that  all  which  the 
geometer  does  is  to  trace  out  the  curve  so  £eu*  as  he  has  occasion 
to  go,  but  that  the  curve  itself  '  exists '  in  exactly  the  same 
sense  beyond  any  point  which  he  may  reach,  as  it  did  before 
his  reaching  that  point.  The  curve  itself  is  regarded  as  infinite, 
though  all  that  we  produce  or  contemplate  of  it  is  finite.  If  so, 
the  term  infinite  must  clearly  be  understood  in  its  absolute 
sense,  and  not  in  its  only  acceptable  relative  sense,  in  which  it 
merely  indicates  the  capacity  of  going  on  as  long  as  we  please. 
I  should  say  on  the  contrary  that  the  curve  does  not  exist  in 
any  sense  whatever  beyond  the  point  to  which  we  may  have 
chosen  to  trace  it.  If  any  one  replies  that  it  exists  potentially, 
the  answer  is  that  so  far  as  this  sort  of  existence  is  concerned 
every  curve  exists,  of  every  relative  size  and  in  every  position 
and  direction,  on  every  plane ;  for  we  may  alwa3r8  conceive  our- 
selves commencing  to  draw  lines  there  as  we  conceive  ourselves 
continuing  to  draw  the  branches  of  the  hyperbola.  I  cannot  but 
regard  the  customary  way  of  speaking  of  such  curves  as  liable 
to  mislead.  We  talk  for  instance  of  no  finite  space  being 
able  to  contain  the  curve,  when  what  we  mean  is  that  we  can 
extend  the  curve  up  to  the  limits  afforded  by  any  given  finite 
space,  if  we  choose  to  do  so. 

Directly  we  thus  regard  any  of  the  infinitely  extensible 
curves  as  being  absolutely  infinite,  a  multitude  of  contradictions, 
of  the  kind  of  which  Hamilton  {Metaphysics  IL  527)  has  gathered 
samples  wherewith  to  perplex  himself  and  some  of  his  readers. 
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soon  present  themselves.  Each  branch  of  the  hyperbola  ulti- 
mately becomes  a  straight  line,  but  never  really  is  one.  It 
ultimately  coincides  with  its  asymptote,  but  is  always  distinguish- 
able from  it ;  and  so  forth.  Understand  however  that '  infinity' 
simply  means  the  right  to  go  on  as  long  as  we  please,  that 
coincidence  with  an  asymptote  means  getting  as  near  to  it 
as  we  please,  and  so  on,  and  all  the  insurmountable  logical 
difficulties  seem  to  be  removed. 

It  deserves  notice  that  no  similar  difficulty  has  been  ex- 
perienced about  the  straight  line.  Thus  we  readily  admit  the 
expression  'a  finite  straight  line/  whereas  'a  finite  hyperbola' 
would  be  regarded  as  a  contradiction  in  terms.  There  is  not, 
however,  the  slightest  geometrical  diflference  between  the  two 
cases.  Every  straight  line  is  infinite  in  the  same  sense  as  the 
hyperbola  is  infinite,  namely  in  the  sense  that,  beyond  the 
portion  we  have  before  us,  we  can  add  on  any  further  portion 
we  please.  But  partly  owing  to  our  familiarity  with  material, 
and  therefore  limited,  straight  lines,  partly  also  to  the  fiu^t  that 
the  extreme  simplicity  of  the  straight  line  does  not  raise  any 
perplexities  as  to  its  behaviour  *  at  infinity ',  (for  it  is  the  same 
there  as  where  it  is  under  our  notice)  the  difficulties  hardly 
exist  here.  We  recognize  at  once  that  any  *  straight  line '  is 
naturally  finite,  and  that  its  infinity  merely  consists  in  our 
power  to  'produce*  it,  as  Euclid  sajrs,  as  fiur  as  we  feel 
inclined  to  do  so.  Neither  more  nor  less  than  this  holds 
true  of  the  hyperbola,  and  of  every  other  curve  with  infinite 
branches. 

This  necessity  of  regarding  geometrical  figures, — at  any 
rate  those  of  the  non-closed  description, — as  constructions  of 
our  own  which  we  can  carry  out  to  any  point  we  like,  may  be 
put  in  a  far  stronger  light.  So  long  as  we  deal  with  the  more 
fiimiliar  examples  of  curves  with  infinite  branches,  such  as  the 
hyperbola,  it  is  difficult  to  bring  the  question  to  a  definite  issue. 
The  explanation  given  above  seems  to  me  the  only  rational  one, 
but  absolute  infinity  in  a  line  is  so  inconceivable  to  us  that 
those  who  admit  its  possibility  can  hardly  be  confuted  by  such 
examples.  Take  then  the  instance  of  the  Archimedean  spiral, 
which  may  be  familiarly  illustrated  as  being  of  the  form  of  a 
watch-spring  which  at  every  point  bends  at  the  same  angle 
towards  the  centre ;  and  see  what  follows  fix)m  supposing  that 
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tJiis  curve  consists  of  anything  more  than  what  we  choose  to 
oonstruct,  or  conceive  ourselves  constructing,  of  it. 

Start  fix)m  any  point  in  it  and  proceed  for  ever  along  the 
curve,  away  from  the  centre,  and  we  have  no  further  diflSculties 
t;han  those  which  must  alwajrs  attend  the  assumption  of  infinity 
as  actually  given  to  us.  They  are  of  the  same  nature  as  those 
discussed  above  in  the  case  of  the  hyperbola,  and  need  not 
1:>e  repeated  here,  since  they  are  avoided  so  soon  as  we  admit 
that  the  curve  '  exists '  no  further  than  we  choose  to  construct 
it.  But  start  from  the  same  point  and  proceed  inwards,  and  we 
are  landed  in  a  rather  startling  contradiction,  for  it  is  a  con- 
tradiction not  involving  an  infinite  length  but  a  strictly  finite 
and  therefore  intelligible  length.  The  difficulty  comes  about  in 
this  way.  The  entire  length  of  the  spiral,  thus  measured  from 
any  point  inwards,  is  finite^.  But  a  finite  line  surely  must 
have  an  end.  Where  then  is  this  end  to  be  placed  ?  Its  only 
possible  position  would  be  the  centre ;  but  by  the  very  process 
of  construction,  by  which  we  are  supposed  to  make  an  endless 
number  of  revolutions  in  tracing  the  curve,  that  centre  can 
never  be  reached :  it  cannot  even  be  reached  by  the  suggestion 
of  any  possible  increase  of  rate  in  making  these  revolutions  as 
we  proceed  to  trace  the  curve. 

The  process  of  construction, — namely  that  of  making  an 
endless  number  of  revolutions  round  the  centre, — is  one  which 
we  can  never  regard  as  having  been  completed.  And,  as  we 
are  dealing  with  a  finite  length,  it  is  easier  to  see  here  that  the 
curve  18  a  construction  of  ours  and  nothing  else. 

A  somewhat  different  mode  of  exhibiting  the  contradiction 
may  serve  to  make  it  plainer.  Conceive  a  moving  point  to 
start  from  some  given  position  on  the  spiral,  say  the  original 
position  fix)m  which  we  started  to  measure  the  length,  and 
suppose  it  to  move  with  constant  speed.  The  distance  travelled 
(«)  is  a  function  of  the  time  elapsed  {t).  The  equation  con- 
necting them  is,  of  course,  s^vt.  As  before,  no  demonstrable 
contradiction  is  elicited  by  supposing  that  the  curve  along 
which  the  point  moves  in  the  outward  direction  is  infinite.    Take 

^  That  is,  the  reotangolar  spiral  r^ae  y  which  makes  an  angle  of  ^r  with  its 
ndins  at  every  point.  If  we  measure  the  length  of  the  curve  («)  from  the  point 
determined  by  ^=0,  we  have  »=aV2  (e^-1) ;  which  is  infinite  measured  out- 
wards, and  finite  (=za  V2)  measured  inwards. 
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any  period,  however  long,  and  the  point  will  have  traced  the 
distance  a^vt'm  the  course  of  that  time.    But  starting  inwards 

we  find  that  at  the  end  of  a  period  ^  =  -  V2  there  would  be  no 

more  space  left  for  the  point  to  traverse.  Apparently  then  the 
consequence  follows  that  it  must  by  then  have  reached  that 
termination  of  its  path  for  which  we  find  ourselves  unable  to 
assign  any  exact  position,  and  whose  existence  therefcM^  we  are 
prompted  to  deny. 

There  seems  however  no  difficulty  in  all  this  if  we  under- 
stand that  the  spiral  is  nothing  more  than  a  line  traced  ac- 
cording to  certain  conditions,  and  that  the  amount  we  have  at 
any  time  traced  is  the  amount  there  is  of  it.  We  may  conceive 
our  obtaining  the  curve  by  the  following  construction.  Take 
a  straight  line  limited  towards  one  direction,  but  which  may  be 
extended  as  we  please  in  the  other ;  and  taking  any  fixed  point 
outside  of  it  as  our  centre  or  starting  point,  bend  the  line  in 
such  a  way  that  it  always  slopes  at  a  fixed  angle  towards  that 
centre.  As  we  proceed  outwards  we  should  never  come  to  an 
end :  we  should  have  to  call  for  more  and  more  of  the  line  without 
cessation,  as  we  went  on,  thus  constructing  our  spiral  As  we 
proceed  inwards,  we  should  also  never  come  to  an  end,  but 
fix)m  a  different  reason,  namely,  because  we  could  never,  by  our 
proposed  process  of  constructing  the  curve,  use  up  all  the 
length  of  line  allotted  us^  The  pieces  we  should  successively 
call  for  in  order  to  make  each  fi*esh  revolution,  or  any  part  of 
each  revolution,  would  be  continually  less  and  less,  and  would 
never  exhaust  the  whole  length  assigned  us.  So  regarded 
there  seems  no  real  difficulty  involved  in  the  construction. 

The  spiral  curve  thus  produced  by  a  continuous  process 
of  taking  smaller  and  smaller  curved  pieces  should  be  compared 
with  the  result  produced  by  continually  prolonging  a  given 
straight  line  by  taking  smaller  and  smaller  straight  portions. 
Most  persons  are  familiar  enough  with  the  statement  that  if 
we  take  a  point,  say,  one  inch  fix)m  another  point  along  a 
straight  line,  halve  the  distance,  halve  it  again,  and  so  on 
everlastingly,  we  should  never  reach  that  second  point.  But 
this  is  clearly  only  another  way  of  attempting  to  construct 
a  straight  line  fix)m  one  point  to  another  by  continual  addition 

We  suppose  of  course  that  the  point  of  starting  had  been  properly  chosen. 
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of  smaller  and  smaller  pieces.  And  by  such  a  process  the 
whole  straight  line  never  could  be  completely  drawn.  Of 
course  we  should  never  adopt  such  a  mode  of  drawing  it, 
because  we  have  the  alternative  method  of  drawing  straight 
lines  directly  in  one  piece.  But  if  we  could  not  adopt  this 
ready  mode  of  doing  it,  and  were  confined  to  the  method  of 
endless  approximation,  we  should  then  be  in  just  the  same 
position  as  regards  this  straight  line  that  we  actually  are  in  as 
regards  the  spiral 

in.  In  connexion  with  this  a  difficulty  must  be  noticed 
which  seems  at  one  time  to  have  been  felt  as  a  very  real  one, 
and  which  has  seriously  misled  even  such  thinkers  as  Berkeley 
and  Hume.  According  to  them  (I  quote  the  words  of  Hume, 
Treatise  of  Human  Nature,  Part  II.)  "  Whatever  is  capable  of 
being  divided  in  infinitum  must  consist  of  an  infinite  number  of 
parts,  and  that  it  is  impossible  to  set  any  bounds  to  the  number  of 
parts  without  setting  bounds  at  the  same  time  to  the  division." 
Berkeley  had  previously  used  almost  the  same  words,  with 
a  different  conclusion:  "It  follows  that  there  is  an  infinite 
number  of  parts  in  each  particle  of  matter"  (Principles  of 
Humam,  Knowledge),  Prom  this  assumption,  combined  with 
that  of  the  essential  finitude  of  the  human  mind,  Hume  draws 
the  conclusion  that  in  the  attempt  to  subdivide  any  line  in 
imagination  we  should  necessarily  come  down  in  time  to  a 
certain  minimum  of  which  we  "cannot  conceive  any  subdivision, 
and  which  cannot  be  diminished  without  a  total  annihilation  ". 
We  are  not  concerned  here  so  much  with  the  soundness  of  his 
reasoning,  which  seems  to  me  extremely  intricate  and  at  times 
contradictory,  as  with  the  above  quoted  assumption  fix)m  which 
it  starts.  It  would  be  impossible  to  express  more  clearly  a 
view  which  is  very  often  involved  more  or  less  in  the  language 
employed  in  speaking  about  geometrical  figures,  and  which  in 
so  far  as  it  is  deliberately  held  seems  fatal  to  any  clear  views 
about  the  nature  of  curves  or  surfaces. 

The  expression  that  a  line  "  consists  of  parts  ",  however  con- 
venient when  duly  explained,  seems  distinctly  inaccurate  and 
extremely  liable  to  confuse.  Doubtless  every  line  consists  of 
them,  as  soon  as  we  have  divided  it,  but  not  in  any  intelligible 
sense  before  we  have  done  so.  The  division  is  an  act  of  ours, 
just  as  was  the  original  construction  of  the  line,  and  the  error 
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is  of  the  same  kind  in  each  case,  that  is,  of  supposing  that 
something  already  exists  because  we  have  the  power  of  intro- 
ducing it.  My  penholder  consists  of  two  halves,  and  of  four 
quarters,  in  the  sense  that  I  may  mark  or  divide  it  at  any 
such  points ;  but  in  the  same  sense  it  consists  of  every  other 
fractional  part  which  the  imaginationcan  conceive.  It  con- 
sists similarly  of  a  certain  number  of  V2-inch  parts,  for  I  might 
measure  off  as  many  of  these  as  would  go  into  it ;  and  so  on 
without  any  limits  to  the  suggestion  of  possible  divisions  or 
constituent '  parts '.  But  there  is  not  really  any  '  part '  except 
when  a  thing  either  is,  or  is  conceived  to  be,  parted.  The  con- 
fusion created  by  language  of  this  kind  is,  I  take  it,  at  the 
bottom  of  very  many  of  the  difficulties  commonly  felt  about 
the  principles  of  the  Differential  Calculus^. 

IV.  This  brings  us  to  the  last  point  which  we  can  afford 
to  consider  in  a  general  treatise  such  as  this ;  namely,  the  sense 
in  which  we  are  to  understand  the  so-called  **  infinitely  small " 
in  Geometry  and  Algebra.  The  confusion  which  has  been 
bred  from  this  source  is  far  more  serious  and  persistent  than 
from  any  of  those  discussed  above,  and  it  is  probable  that  some 
distrust  still  lurks  in  the  minds  of  many  students  about  the 
principles  and  methods  of  the  Differential  Calculus.  There  are 
doubtless  not  a  few,  even  amongst  those  who  can  go  through  the 
calculations  successfrilly,  who  nevertheless  cannot  quite  suppress 
a  doubt  as  to  whether  their  conclusions  are  as  absolutely  and 
rigorously  true  as  any  of  those  admitted  by  Euclid  and  the 
ordinary  Geometry.  Readers  of  English  philosophy  know  how 
staggered  Berkeley  was  with  the  Method  of  Fluxions,  as  he 
understood  it;  and  considering  the  terms  so  often  employed 
in  expounding  that  method  one  can  scarcely  wonder  at  even  a 
man  of  his  order  being  somewhat  puzzled  at  first,  though  it 
has  always  been  a  subject  of  regret  with  me  that  he  should 
have  rejected  the  new  processes  so  strenuously  to  the  last. 

The  main  distinction  which  we  have  to  keep  in  mind  is  that 

^  The  conception  here  seems  fandamentallj  the  same  as  that  which  is 
involved  in  the  old  disoossion  (Aristotelian  or  Platonic  in  origin)  about  the  pre- 
ezistence  of  the  statue,  say  of  Hermes,  in  the  block,  before  the  sculptor  cat  it 
out : — that  aU  he  had  to  do  in  fact  was  to  remove  what  was  not  Hermes. 
Hallam  {Literature  of  Europe,  m.  874)  referring  to  geometrical  figures  sajs 
"  they  exist  in  space,  to  repeat  the  metaphor  (which  indeed  is  no  metaphor  but 
an  instance),  as  the  statue  exists  in  the  block  ". 
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between  a  certain  magnitude,  whatever  it  may  be,  which  we 
seek  to  determine,  and  some  other  magnitude  which  we  may 
find  it  convenient  to  employ  in  the  process  of  determining  it. 
The  former  is,  generally  speaking,  finite  and  perfectly  definite : 
whereas  the  latter  may  be  one  which  can  never  be  regarded  as 
actually  completed,  though  the  result  aimed  at  by  it  can  be 
clearly  and  accurately  calculated. 

Put  the  following  case.  Suppose  the  width  of  a  certain 
door-fi:ame  had  to  be  accurately  determined  by  a  given  measur- 
ing rod,  I  should  of  course  assume  that  this  rod  was  of  a 
precisely  fixed  and  determinable  length.  If,  however,  I  found 
that  it  was  slowly  but  continually  contracting  in  length,  I  might 
at  first  conclude  that  accuracy  of  determination  was  impossible 
with  such  an  instrument  as  this.  The  utmost  we  could  do,  it 
would  be  thought,  would  be  to  wait  till  the  contraction  was 
supposed  to  be  nearly  over,  and  then  to  assume  that  the 
consequent  error  was  so  small  as  to  be  negligible.  We  should 
in  fact  treat  it  like  the  thermometer  tube  mentioned  on  page 
443.  No  other  resource  indeed  would  be  available  in  common 
geometry,  where  we  are  supposed  to  measure  by  mere  super- 
position. But  now  suppose  that  I  were  able  to  show  that  the 
door-frame  happened  to  be  precisely  the  '  limit '  towards  which 
the  rod  was  continually  contracting ;  and  suppose  also  that  I  had 
some  means  of  determining  with  equal  precision  what  the  actual 
length  was  towards  which  that  ruler  was  tending,  then  the 
frame  could  be  measured  with  exactly  the  same  accuracy  as  by 
a  fixed  rod. 

Of  course  such  a  method  as  this  is  circuitous,  and  its 
practical  utility  is  only  found  in  its  applicability  to  certain  cases 
in  which  no  direct  method  is  available.  But  it  will  be 
convenient  to  commence  with  an  example  in  which  both 
methods,  the  direct  and  the  indirect,  are  equally  available,  in 
order  to  show  that  one  may  be  precisely  as  accurate  as  the 
other.  Take  then  this  case.  The  hands  of  a  clock  are 
coincident  at  twelve  o'clock :  when  will  they  next  coincide  ? 
The  desired  position, — in  other  words,  the  time-magnitude  at 
which  we  are  aiming, — is  a  perfectly  definite  and  determinable 
one,  and  may  be  obtained  at  once  by  simple  arithmetic,  or  by 
an  equation  which  only  involves  simple  arithmetic.  The  long 
hand  marks  off  the  minutes  twelve  times  as  fast  as  the  short 
hand.     Therefore,  if  x  represent  the  number  of  minute-intervals 
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after  twelve  where  the  coincidence  occurs,  we  must  have  the 
distance  travelled  over  by  the  one  hand  twelve  times  as  great 
as  that  travelled  over  by  the  other.  That  is,  60  + a:  =  12*, 
whence  x=^5^;  that  is,  the  hands  will  again  coincide  at  5^ 
minutes  past  one  o'clock. 

The  result  so  obtained  is  of  course  perfectly  determinate, 
and  is  given  by  a  method  which  does  not  suggest  the  slightest 
defect  fix>m  accuracy.  But  it  so  happens  that  there  is  an 
alternative  method  of  obtaining  the  same  result.  We  might 
proceed  as  follows.  When  the  minute-hand  has  reached  one 
o'clock,  the  hour-hand  has  reached  1-^  of  an  hour;  the 
former  has  therefore  somewhat  further  to  go.  When  it  has 
reached  the  point  thus  indicated,  the  hour-hand  has  got  on 
still  further,  viz.  the  yV^th  of  an  hour.  And  so  on,  as  long  as 
we  conceive  ourselves  to  carry  on  the  process. 

The  object  of  recalling  this  ancient  logical  puzzle  in  a 
slightly  diflFerent  form, — (for  it  is  Achilles  and  his  tortoise  over 
again) — is  to  remind  the  reader  that  we  are  here  employing  it 
for  a  purpose  somewhat  different  from  that  which  it  commonly 
subserves.  What  the  example  here  shows  is  that  a  result  of  a 
perfectly  precise  and  definite  kind  may  be  equally  well  obtained 
in  two  ways :  either  by  a  straightforward  and  obviously  finite 
process,  or  by  one  which  appears  as  though  it  could  be  indicated 
but  could  never  be  completed. 

Look  at  this  a  little  closer.  There  is  an  erroneous  way  and 
a  sound  way  of  stating  the  latter  process.  As  regards  the 
erroneous  way,  we  may  describe  ourselves  as  trying  to  com- 
plete the  process  directly;  but,  finding  this  impossible  and 
stopping  short  at  some  point,  we  then  declare  that  the  re- 
mainder was  so  small  that  it  might  be  neglected  without  fear 
of  sensible  error.  The  accurate  way  is  to  insist  that  we  do  not 
attempt  to  '  sum '  an  infinite  series ;  for  this  cannot  be  done. 
What  we  really  have  in  view  is  the  quantity  towards  which 
that  series  indefinitely  tends,  and  to  the  attainment  of  which 
the  series  is  a  convenient  means.  In  a  word,  the  result  we 
want  to  attain  is  &^  minutes:  that  precise  result  and  no  other. 
We  could  obtain  it  by  a  simple  and  direct  process,  but  we  here 
prefer  another  mode.  This  mode,  loosely  stated  and  conceived, 
seems  as  if  it  involved  the  impossible  task  of  summing  up  an 
infinite  number  of  smaller  and  smaller  elements,  and  then  of 
evading  the  impossibility  by  actual    inaccuracy,  namely  by 
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stopping  when  we  think  we  have  done  as  much  as  is  safe. 
Rightly  conceived,  we  are  throughout  arguing  about  the  same 
determinate  result  as  was  shown  to  be  directly  obtainable,  and 
we  only  use  the  infinite  series  as  a  scaffolding  for  obtaining  it. 
We  say  in  fact,  Such  a  series  as  that  before  us  can  be  shown  to 
tend  indefinitely  towards  the  quantity  we  want ;  moreover  the 
value  towards  which  it  tends  is  precisely  calculable;  accordingly 
the  quantity  we  want  is  thus  precisely  calculable. 

We  may  conclude  this  elementary  introduction  to  the  main 
principle  of  the  Calculus,  by  one  or  two  examples  of  a  more 
usual  kind  than  those  given  above,  and  dealing  directly  with 
geometry.  We  purposely  select  examples  so  simple  that  either 
the  direct  or  the  indirect  process  is  available. 

Suppose  it  were  desired  to  calculate  the  position  of  a 
tangent  line  to  a  given  curve,  at  a  given  point ;  say  that  of  the 
circle  OPQR  at  the  point  P. 


o    M 


Here,  as  in  the  case  of  the  clock-face,  there  are  two  modes  of 
setting  to  work  We  may  proceed  directly,  by  what  may  be 
called  a  finite  process,  such  as  that  which  Euclid  adopts.  If 
OP  were,  say,  one  quarter  of  the  semi-circumference,  we  should 
find  by  well-known  methods,  that  the  position  of  the  t«mgent 
at  P  was  assigned  by  its  being  inclined  at  45°  to  the  base 
line  OR 

But  there  is  a  different  way  of  setting  to  work,  as  follows. 
Take  another  point  Q  in  the  curve,  and  draw  the  chord  PQ ; 
and  suppose  that  the  point  Q  continues  to  move  nearer  and 
nearer,  without  any  limit,  to  P.  It  is  very  often  said  that 
when  Q  has  reached  P  we  shall  have  the  tangent  required. 
But  this  is  an  inaccurate  way  of  speaking.  By  such  a  process, 
strictly  interpreted,  we  can  never  suppose  Q  to  reach  P,  for  if 
it  did  there  would  only  be  one  point,  and  not  the  two  points 
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necessarily  required  for  drawing  a  chord.  What  is  meant  is 
that  such  a  process,  namely  that  of  the  gradual  indefinitely 
close  approach  of  Q  towards  P,  is  merely  a  sort  of  scaffold- 
process,  not  for  giving  but  for  indicating,  the  definite  tangent 
line  we  want.  That  tangent  line  corresponds  to  the  desired 
hour  on  the  clock-figwje  in  our  former  problem ;  and  the  gradual 
approach  of  Q  to  P  corresponds  to  the  indefinitely  numerous 
steps  by  which  we  supposed  ourselves  to  tend  towards  that 
hour.  But  in  each  case  alike  the  result  can  never  be  actually 
attained  by  such  a  process.  All  that  we  do  is  to  show  that  the 
result  towards  which  we  continually  tend,  and  the  result  we 
are  in  want  of  in  order  to  satisfy  the  problem,  are  one  and  the 
same. 

The  above  remarks  merely  concern  the  theory  of  the  process. 
The  actual  process  of  calculation  may  of  course  be  complicated. 
In  the  case  of  the  clock-fietce  it  involved  the  determination  of 
that  fi-action  towards  which  the  series  -^  +  j^  +  ttVf  +  ^^^  ^ 
continued  indefinitely,  would  approximate  without  limit.  In 
the  present  case  it  involves  the  determination  of  the  position  of 
that  line  towards  which  the  chord  PQ  will  similarly  approach. 

It  is  here  that  the  so-called  infinitely  small  quantities  make 
their  appearance.  The  direction  of  the  above  chord  may  be 
determined  by  the  ratio  of  the  two  lines  QN  :  NP.  These  lines, 
remember,  are  always  finite  quantities,  and  alwajrs  determine 
the  chord  PQ,  and  not  the  tangent  at  P :  as  Q  approaches  P, 
they  of  course  become  smaller  and  smaller.  Now  what  line  of 
fixed  position  will  QP,  thus  determined,  ultimately  indicate  1 
We  purposely  say  'indicate'  rather  than  'give*,  because  the 
actual  PQ  is  supposed  to  be  continually  and  gradually  changing 
its  position,  whereas  the  line  which  it  thus  indicates  is  fixed. 
Clearly  this  fixed  indicated  line  is  the  tangent  desired.  This  is 
commonly  expressed,  in  the  language  which  Berkeley  and  many 
others  have  found  so  hard  to  follow,  by  saying  that  the  ratio  of 
QN  to  NP,  when  both  vanish,  gives  the  desired  direction  of  the 
tangent. 

Take  again  the  following  examples.  Suppose,  first,  we  want 
to  determine  the  area  of  the  triangle  ABC.  We  should  naturally 
do  it  directly  by  saying  that  it  was  half  the  area  of  the  rectangle 
AG  .CB.  But  as  in  the  case  of  the  clock-face  we  may  also  get 
at  the  same  result  by  a  more  circuitous  process.    We  may  div  ide 
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the  triangle  up  into  slips  such  as  PMNQ.    Then,  instead  of 
determining  the  triangle  itself  we  may  give  the  sum  of  all  the 


pieces  such  as  QRMN.  Now  no  such  sum  of  parallelograms 
will  ever  make  up  the  triangle ;  they  will  always  be  too  small 
in  aggregate  area,  however  many  they  be.  But  they  will 
indicate  the  area  of  that  triangle,  and  this  with  perfect  accuracy. 
For  the  area  towards  which  such  a  sum  of  parallelograms 
indefinitely  approaches  is  none  other  than  that  of  the  triangle 
we  want. 

In  the  above  example  we  had  a  case  where  the  employment 
of  limits,  and  the  machinery  they  involve,  was  quite  unnecessary. 
Take  now  the  following. 


Suppose  we  want  to  determine  the  area  of  the  curve  ORS. 
Here  we  have  no  such  simple  resource  as  in  the  case  of  the 
triangle,  whose  area  could  be  given  at  onco  by  simple  geometry. 
Our  only  plan  is  to  conceive  the  area  divided  up  into  a  multitude 
of  strips  such  as  PMNQ.  We  then  begin  by  taking  the  sum  of 
all  the  parallelograms  such  as  PTNM.  As  before,  this  is  not 
the  result  we  want,  and  never  could  yield  it  exactly.  But  it 
will  indicate  that  result,  for  the  only  area  towards  which  such  a 
sum  will  approach  without  limit  is  the  area  of  the  curve  in 
question. 

If  this  were  a  work  on  mathematics  we  should  have  to  give 
a  detailed  explanation  of  the  process.  It  may  seem  a  very 
circuitous  way,  instead  of  determining  an  area  directly,  to 
determine  the  limit  towards  which  another,  and  composite  area, 
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is  continuously  tending.     But  it  so  happens  that  the  latter 
result,  in  very  many  cases,  is  attainable,  and  the  former  is  not. 

Beginners  are  so  apt  to  confound  a  process  with  a  result; 
in  the  sense  of  supposing  that  when  the  former  can  never  be 
completely  carried  out,  and  would  if  suspended  at  any  inter- 
mediate point  jdeld  an  erroneous  result,  the  final  or  indicated 
result  must  also  be  to  some  small  extent  erroneous,  that  it  will 
be  worth  giving  one  more  illustration.  Suppose  I  have  to  pay 
a  sum  of  £1.  There  are  a  variety  of  ways  of  proceeding  to 
assign  this  sum.  I  may  do  it  simply  and  directly,  by,  say,  two 
payments  of  10«.  each.  But  again  I  may  do  it  by  beginning 
with  lOs,,  then  giving  5«.,  then  2s.  6d.,  and  so  on ;  and  saying 
that  the  sum  to  be  paid  is  that  which  is  indicated  by  the  sum 
of  such  a  series  continued  indefinitely.  Or  I  may  adopt  a  quite 
different  plan  by  sajdng  that  the  number 'of  pounds  is  that 
towards  which  the  ratio  of  the  number  of  heads  and  tails  in 
the  throws  of  a  perfectly  fair  coin  tends  to  approach.  Or  finally 
I  may  say  that  it  is  expressed  by  the  ratio  of  the  chord  to 
the  arc  of  a  circle  as  these  are  made  continufiJly  smaller. 

In  all  these  cases  the  same  number,  unity,  is  assigned  ;  but 
it  is  assigned  in  very  different  ways.  In  the  first  case  it  is 
given  directly  by  a  simple  and  finite  operation.  In  the  other 
three  cases  it  is  indicated  rather  than  given.  We  indicate  it 
by  a  proposed  process  which  from  the  nature  of  the  case  can 
never  be  completed,  and  which  is  such  that  if  we  trust  to  it 
as  assigning  the  result  directly,  would  be  distinctly  erroneous. 
For,  since  the  process  can  never  be  completed,  any  result  which 
it  directly  yields  is  too  little  or  too  great.  But  the  result 
which  it  aims  at,  or  indicates,  is  perfectly  definite,  and  in  each 
case  precisely  accurate.  This  is  the  only  result  with  which 
we  are  really  concerned,  the  process  by  which  it  is  indicated 
being  a  mere  scaffolding  necessary  for  its  attainment.  The 
general  method  of  the  Differential  Calculus  is  of  this  kind; 
and  inasmuch  as  it  deals  almost  exclusively  with  the  limiting 
ratios  of  magnitudes  which  are  supposed  to  diminish  without 
limit,  it  partakes  of  the  nature  of  the  last  of  these  three 
examplea 


CHAPTER  XXL 

EXPLANATION  AND    VERIFICATION. 

Nothing  is  more  frequent,  both  in  science  and  in  common 
life,  than  a  demand  for  an  '  Explanation '  of  some  £su3t,  or  class 
of  fiicts,  or  law.  The  attitude  towards  the  phenomena  of 
nature  which  prompts  this  demand,  is  one  of  immemorial 
antiquity.  Science,  in  foct,  has  taken  the  conception  from 
common  life,  doing  nothing  more  than  defining  it,  widening 
its  scope,  and  making  its  conditions  as  stringent  as  possible. 

However  far  back  into  the  past  we  try  to  project  ourselves, 
we  cannot,  of  course,  reach  a  time  in  which  a  very  great  amount 
of  experience  had  not  been  already  reduced  to  order  and  become 
established  and  accepted.  The  earliest  dawn  of  self-conscious- 
ness and  enquiry  presupposes  ages  of  semi-conscious  and 
unenquiring  dependence  upon  the  order  of  nature ;  for  no  life 
could  continue  to  exist  without  such  dependence.  The  earliest 
date  therefore  from  which  we  can  suppose  ourselves  to  start  is 
one  in  which  portions,  so  to  say,  of  the  warp  and  woof  of  nature 
have  already  been  woven  together, — just  suflSciently  to  yield  a 
certain  amount  of  firm  texture, — but  in  which  these  are  nothing 
more  than  patches,  surrounded  by  innumerable  skeins  in  loose 
but  apparently  inextricable  confusion.  Take,  as  a  case  in  point, 
the  attitude,  as  we  may  conceive  it,  of  some  unusually  intelligent 
savage.  He  finds  himself  surrounded  by  myriads  of  isolated 
&ct8.  These  are  quite  enough  to  prompt  the  curiosity;  and 
the  questions  so  incessantly  put  by  a  young  child  seem  to 
show  that,  as  things  now  are,  mere  curiosity  is  an  abundant 
motive  for  enquiry.  But  one  would  suppose  that  the  primitive 
motive  must  have  been  one  of  a  far  more  serious  and  urgent 
character.  An  isolated  fact  may  merely  arouse  the  inquisitive- 
ness  of  a  modem  child,  for  his  conduct  is  controlled  by  the  care 
V.  32 
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of  those  who  are  more  experienced ;  but  to  the  man  who  has  to 
face  the  conaequences  of  his  own  actions  such  a  contingenqr 
means  danger,  for  it  may  at  any  moment  result  in  injury  or 
death.  His  position  may  be  compared  to  that  of  some  i^oiant 
stranger  who  has  wandered  into  a  gigantic  foundry  or  workshop 
He  can  hardly  touch  anything  without  a  risk  of  being  burnt:  he 
does  not  know  where  he  can  stand  without  the  chance  of  being 
knocked  down :  at  any  moment  he  may  be  crushed  by  a  steam- 
hammer,  blinded  by  a  spark,  or  swept  away  by  a  revolving 
band. 

If  this  is  at  all  a  &ir  illustration  of  the  position  of  man  in 
jm  un£uniliar  or  '  unexplained '  world,  it  is  obvious  what  sort  of 
desire  he  must  experience.  This  is,  in  a  word,  the  desire  for 
order  or  interconnexion  between  the  bets  which  surround  him. 
This,  I  consider,  points  to  the  primary  and  &iniliar  signification 
of  explanation,  or  at  any  rate  corresponds  to  that  desired  im- 
provement in  our  intellectual  position  which  we  afterwards 
come  to  designate  by  the  name  of  explanation.  If  the  reader 
will  recall  what  was  said  in  an  earlier  chapter  about  the  nature 
of  Causation  in  its  primitive  and  popular  sense,  he  will  see  that 
'  explanation '  almost  exactly  covers  the  same  ground  as  what 
we  there  designated  as  '  uniformity '  in  its  widest  sense.  By 
Uniformity,  as  there  stated,  we  may  understand  any  kind  of 
order  whatever,  any  arrangement  of  the  things  about  us  which 
enables  us  to  anticipate  without  actual  experience.  Such  ord^ 
is  in  fact  the  objective  counterpart  of  inferribility.  In  this 
sense  any  of  the  innumerable  questions,  put  by  the  child  or  the 
grown  person — "What  is  that?  Why  does  this  happen? — are 
demands  for  an  explanation ;  and  for  all  purposes  of  a  merely 
practical  kind  are  reasonably  answered  by  the  suggestion  of  any 
rule  or  generalization  whatever  which  will  serve  to  bring  the 
facts  in  question  into  some  relation  with  other  &ct8  already 
known,  or,  at  any  rate,  more  familiar. 

When  we  take  this  view  of  the  embarrassment  out  of  which 
the  desire  for  explanation  springs,  and  of  the  simplest  means  at 
hand  for  practically  removing  our  diflSculty,  we  see  that  many 
forms  of  proflFered  explanation  which  the  popular  mind  accepts, 
and  which  the  scientific  mind  scornfully  rejects,  have  something 
to  be  said  in  their  favour.  Remember  that  the  only  really 
important  requirement,  in  the  very  early  stages  of  scientific 
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development,  is  to  link  the  fact  in  question  to  other  fsusts, 
and  we  shall  see  that  few  of  the  commonly  proposed  ex- 
planations fail  in  some  measure  to  secure  this  kind  of  help 
for  us. 

(1)  It  will  be  well  to  examine  one  or  two  of  these  rude 
attempts  at  introducing  order  and  arrangement,  before  we  go 
on  to  the  more  precise  demands  of  science.  Take  for  instance, 
that  scandal  to  the  budding  science  of  the  nursery,  when 
in  reply  to  the  question,  Why  such  and  such  a  thing  has 
happened?  we  were  promptly  answered,  'Because  it  always 
does.'  Even  this  statement  is  a  help.  The  answer  does  not 
merely  repeat  the  observed  phenomenon :  it  to  a  certain  extent 
generalizes  what  to  the  child  seemed  something  new  to  ex^ 
perience.  Of  course  the  limits  under  which  the  generalization 
holds  good  are  not  stated  here ;  they  are  barely  hinted  at ;  but 
some  faint  indication  of  their  existence  is  given  in  any  statement 
that  such  and  such  an  event  alwajrs  happens.  The  important 
thing  is  to  be  reminded  of  the  existence  of  a  number  of  other 
occasions  on  which  what  we  call  the  same  event  is  found  to 
occur. 

The  form  in  which  this  rudimentary  explanation  commonly 
displajrs  itself  is  by  the  application  of  some  already  familiar 
word  to  the  apparently  new  &ct  This  marks  a  certain  step 
onwards, — that,  say,  from  the  standpoint  of  the  nurse  to  that  of 
the  governess, — for  the  limits  of  the  generalization  begin  now 
to  take  an  outline;  albeit  we  only  get  this  outline  in  the 
indications  of  a  popular  word  rather  than  by  having  it 
expressly  formulated.  *Why  is  it  difficult  to  walk  on  ice?' 
the  spontaneous  answer  of  the  school-room  or  drawing-room 
will  be,  'Because  ice  is  slippery.*  This  is  an  explanation, 
though  not  the  best  we  can  obtain.  The  answer  removes 
the  experience  in  question  from  the  awkward  and  dangerous 
category  of  isolated  facts.  The  ice  is  thereby  classed  with 
muddy  pavements,  polished  floors,  smooth  marble  steps,  and  so 
forth.  A  slight  advance  has  been  made  towards  the  great  aim 
of  all  rational  treatment  of  nature,  by  classing  a  number  of 
diflFerent  things  according  to  their  resemblances,  and  relegating 
the  new  feict  to  its  appropriate  class. 

If  we  are  right  in  supposing  that  a  demand  for  an 
Explanation   is   primarily   nothing   more   than   one   for   any 

32—2 


500  EXPLANATION  AND  VERIFICATION.  [CH. 

sort  of  Uniformity  which  shall  cover  the  fiact  in  question^  it 
stands  to  reason  that  every  improvement  in  our  conception  of 
Uniformity  will  entail  a  more  stringent  recognition  of  the 
requirements  demanded  in  an  explanation.  Now  the  stand- 
point commonly  adopted  in  Inductive  Logic  is  that  which  we 
have  called  the  'popular  scientific'  one.  It  is  that  in  which 
we  claim  the  existence,  as  antecedents  to  any  phenomenon,  of 
a  group  of  invariable  conditions  which  we  call  the  *  cause '  of 
the  phenomenon.  All  that  is  maintained  by  this  claim  is  that, 
on  the  occurrence  of  that  group  of  conditions,  the  phenomenon 
will  always  immediately  follow. 

(2)  The  next  stage  therefore  of  Explanation,  as  commonly 
recognized,  is  attained  by  the  offer  of  a  'cause'  of  the 
phenomenon.  So  far  we  are  still  dealing  with  facts  in  the 
concrete : — ^the  analysis  of  the  facts  will  occupy  our  attention 
presently.  But  we  have  made  a  great  practical  advance,  for 
we  have  quite  possibly  put  it  into  the  power  of  the  enquirer 
actucJly  to  produce  the  phenomenon;  and  have,  in  any  case, 
probably  put  it  into  his  power  to  anticipate  its  occurrence. 
Mere  generalization  may  contain  no  element  of  foresight ;  but 
the  assignment  of  a  group  of  antecedents  does  put  us  into  the 
position  of  being  able  to  look  a  little  way  ahead.  And  if  the 
circumstances  in  question  are  amenable  to  human  control,  then 
the  foresight  will  take  the  form  of  power  to  secure  the  good  and 
to  obviate  the  evil.  We  notice  a  plant  that  is  flagging  on  a  hot 
summer  day :  next  morning  it  stands  up  again  fresh  and  greea 
'  Why  has  it  revived  in  the  morning  ? ' — *  Oh  they  always  do.' 
Even  this  account,  as  we  have  already  admitted,  has  a  certain 
value,  and  the  aspect  of  things  is  rendered  slightly  more  orderly 
and  rational  thereby.  But  when  I  assign  as  a '  cause  '  the  group 
of  circumstances  represented  by  the  moisture  and  coolness  of 
the  air  during  the  night,  I  have  taken  up  a  distinctly  superior 
position.  We  can  foresee  the  consequences  when  these  antecedents 
recur,  even  though  their  production  may  be  beyond  our  power, 
and  this  may  be  a  valuable  guide  in  practice.  For  instance, 
there  may  be  a  plant  which  I  expect  will  die,  and  which  I  am 
about  to  throw  away  as  useless:  rain  comes  on  to  fall,  and 
I  foresee  the  consequent  recovery.  And  it  may  happen  that 
I  can  produce  the  particular  combination  which  nature  has 
afforded  by  the  rainfall ;  say  by  putting  the  plant  under  a 


XXI]  BXPLAKATION  AND  VEBIFIGATION.  501 

shade  and  watering  it.  In  many  cases  the  dictum  attributed 
to  Bacon \  that  ** knowledge  is  power"  holds  good. 

(3)  The  above  renderings  of  the  nature  of  Explanation  need 
no  further  comment.  The  subject  has  been  abundantly  discussed 
in  an  earlier  stage,  when  we  were  considering  the  nature  of 
Uniformity  and  Causation ;  and  the  reference  of  any  assigned 
phenomenon  to  some  appropriate  regularity  of  this  kind  is  a 
mere  application  which  oflfers  nothing  really  new. 

But  the  demands  of  science  will  not  stop  at  this  stage,  amply 
as  such  results  may  suffice  for  common  practical  necessities. 
We  want  to  explain  our  explanatioa  There  is  nothing  fiur- 
fetched  or  over-refined  in  such  a  claim.  If  explanation  be  the 
introduction  of  an  order  or  regularity,  it  is  merely  relative. 
We  have,  so  to  say,  attached  our  fact  to  certain  other  facts 
lying  about  it.  But  unless  these  again  are  similarly  attached 
to  others  outside  ikemy  our  knowledge  is  certainly  incomplete 
and  may  prove  insecure.  If  we  could  by  any  possibility  get 
beyond  mere  phenomena  we  might  insist  on  stopping  only  at  a 
firm  bottom  ;  but  when  we  are  dealing  with  nothing  more  than 
the  order  of  phenomena,  it  is  just  as  reasonable  to  call  for  the 
second  step  as  for  the  first.  I  know,  say,  whereabouts  on  a 
shelf  a  book  is ;  this  is  a  reference  of  it  to  neighbouring  books, 
and  is  so  far  to  the  good.  But  it  is  just  as  reasonable  to  ask 
again  what  is  the  reference  of  the  shelf  to  the  bookcase,  and 
of  the  bookcase  to  the  room,  and  of  the  room  to  the  library. 
Once  admit  the  phenomenal  nature  of  Explanation,  and  assume 
that  we  are  untrammelled  by  mere  considerations  of  practical 
convenience,  and  these  further  calls  upon  us  for  additional 
reference  become  inevitable.  Hence  it  comes  about  that  what 
are  now  commonly  understood  as  scientific  explanations  generally 
assume,  as  Mill  has  described,  one  of  three  various  forms.  His 
account  of  the  matter  seems  to  me  substantially  correct. 

(i)  One  of  these  forms  of  explanation  consists  in  mere 
generalization.  Of  course  the  scientific  man  who  proffers  this 
account  does  not,  like  the  nurse,  simply  repeat  the  question  in 
a  categorical  and  general  form.  He  usually  takes  care  to  save 
his  dignity  by  clothing  his  statement  in  a  decent  periphrasis. 
Why  does  this  stone  fisdl  to  the  ground?     At  first  hearing, 

^  Probably  a  popular  rendering  of  his  words  <*  soientia  at  potentia  in  idem 
coinoidont." 
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indeed,  the  answers  may  sound  very  different,  (a)  Because 
stones  cJways  &U;  (6)  Because  of  the  Law  of  Gravitation. 
When  we  look  at  it  closer,  however,  there  is  not  the  slightest 
distinction  of  principle  between  these  two  replies.  Each  is  a 
generalization  pure  and  simple ;  without  analysis,  and  without 
assignment  of  any  group  of  antecedents.  Prom  the  present 
standpoint  of  science  nothing  more  than  this  is  possible;  for 
though  there  have  been  many  speculations  as  to  the  nature  of 
what  we  call  gravitation,  no  scientific  man  will  pretend  to  say 
that  there  is  yet  a  generally  accepted  theory  existent  to  account 
for  it*  Where  the  scientific  answer  here  has  the  superiority  is 
not  shown  in  the  &ct  that  it  goes  deeper  down,  but  that  it, 
so  to  say,  spreads  wider  out.  We  see  this  by  comparing  the 
successive  stages,  in  respect  of  range  of  answer,  that  might  be 
advanced : — '  because  all  stones  fell ' :  '  because  they  are  heavy '  : 
'  because  of  the  attraction  of  the  earth ' :  '  because  of  Universal 
Gravitation '.  The  form  and  apparent  purport  of  these  answere 
is  somewhat  different.  The  first  is  fi^nk  and  na^f:  the  second 
suggests  that  the  falling  bodies  themselves  are  the  agents  of  the 
motion:  the  third  suggests  that  it  is  the  earth  which  is  the 
active  party  in  the  result:  the  fourth  is  strictly  neutral  as 
between  the  two  parties.  All  this  is  insignificant,  and  may 
even  be  misleading.  The  really  important  point  about  the 
final  answer  is  to  be  sought  in  the  fact  that  the  expression 
introduced,  'universal  gravitation/,  is  always  carefiiUy  defined 
so  as  to  remind  us  that  the  term  applies  not  merely  to  felling 
stones,  heavy  bodies,  earthly  bodies,  but  to  all  material 
substances  whatever. 

Another  case  in  point, — always  confining  ourselves  to  the 
existent  state  of  knowledge ;  that  is,  with  the  reservation  that 
the  next  generation  may  look  at  the  matter  very  differently, — 
is  to  be  found  in  the  disposition  of  plants  to  grow  upwards. 
All  plants,  as  far  as  known,  I  believe,  start  upwards  as  regards 
their  stems,  however  these  may  begin  soon  afterwards  in  some 
cases  to  creep.  And  they  all  equally  start  downwards  as  re- 
gards their  roots,  whatever  direction  these  may  subsequently 
take.  When  we  enquire  as  to  the  cause  of  this  tendency, 
directing  our  questions  as  before,  to  persons  in  different  stages 
of  intellectual  culture,  we  find  a  much  greater  semblance  of 
agreement  in  respect  of  the  answers  received.    The  scientific 
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man  does  not  attempt  here  to  interpose  a  technical  term  like 

*  gravitation ' :  in  fact,  owing  to  the  novelty  of  the  enquiry  he 
is  not  provided  with  such  a  term  as  yet.  Had  the  particular 
question  been  raised  a  couple  of  centuries  ago,  the  difficulty 
would  probably  have  been  smoothed  away  by  the  introduction 
of  a  well-selected  expression,  on  the  analogy  of '  plastic  form '  or 
'  vital  force '.  But  this  resource  is  not  available,  and  consequently 
to  the  semi-scientific,  who  are  greatly  influenced  by  the  appro- 
priate introduction  of  a  term,  it  often  seems  in  such  a  case  as  if 
some  admission  were  being  made  as  to  the  inferior  position 
which  we  occupy^.  It  seems  to  them  as  if  '  no  explanation  can 
be  offered ',  and  as  if  therefore  we  were  fewe  to  lace  with  some- 
thing exceptionally  mysterious. 

The  real  prerogative  of  the  scientific  man  here,  I  take  it,  is 
to  be  found  as  before  in  the  wider  generalization,  and  in  the 
more  accurate  definition  of  the  terms  employed.  He  tells  us 
that  the  property  holds  true  of  all  plants;  and,  what  is  also 
important,  he  tells  us  what  exactly  is   to  be   understood   by 

*  upwards  *.  He  tells  us,  for  instance,  that  upward  growth  does 
not  mean  growth  towards  the  zenith,  or  towards  the  maximum 
amount  of  light;  but  that  it  means  growth  counter  to  the 
direction  of  gravity,  or,  rather,  counter  to  the  resultant  direction 
of  gravity  if  we  modify  this  direction  (say)  by  keeping  the 
plant  in  rapid  rotation  during  the  period  of  germination  and 
commencing  growth.  All  this  represents  a  real  advance,  but  it 
does  not,  so  far,  lead  us  to  an  analysis  and  simplification.  We 
have  only  restated  the  problem  in  more  general  terms ;  taking 
care  however,  as  we  do  so,  to  define  the  words  employed 
with  the  utmost  care,  and  to  indicate  the  limits  of  the 
generalization. 

This  form  of  so-called  explanation  is  not  often  available,  or 
rather,  justifiable.  So  few  of  the  phenonema  which  present 
themselves  to  our  notice  can  even  plausibly  be  regarded  as 
ultimate,  that  some  degree  of  analysis  can  almost  always  be 

1  Some  weU-known  experimeDts  on  this  subject  were  made  long  ago  by  the 
British  botanist,  T.  A.  Knight.  It  appears  that,  in  some  waj,  gravitation  is  the 
direct  agen<^.  Knight,  by  an  ingenious  device,  varied  the  ultimate  resultant 
direction  of  gravity,  by  growing  seeds  on  a  rapidly  revolving  plane.  It  was  found 
that  the  initial  direction  in  which  the  stalk  and  root  started  showed  a  corre- 
sponding variation. 
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effected;  and  when  this  can  be  effected  it  is  reasonably  de- 
manded. 

(ii)  This  brings  us  to  the  second  and  fiu:  the  most  usoal 
kind  of  explanation:  the  resolution  of  the  complex  into  the 
simple,  or  of  the  special  into  the  general.  The  significance  of 
this  step  will  best  be  displayed  by  a  very  simple  example.  Why 
is  it  difficult  to  walk  on  ice  ? — Justly  dissatisfied  with  the  positive 
answer, '  because  it  is  slippery  ',  and  the  negative  answer, '  be- 
cause there  is  almost  no  fiiction',  we  persist  in  our  enquiry 
until  some  one  gives  us  the  following  account: — 'Because,  owing 
to  the  absence  of  friction,  there  is  no  horizontal  reaction  to  the 
impulse  of  the  feet '.     Then  we  feel  satisfied. 

This  seems  distinctly  a  case  of  the  resolution  of  the  com- 
plex into  the  simple.  What  we  have  thus  done  is  to  show  that 
the  action  of  walking  is  really  built  up  of  a  continuous  succession 
of  forward  and  backward  reactions  between  the  surface  of  the 
ground  and  our  feet.  Omitting  all  the  details,  which  could 
only  be  described  in  a  treatise  on  Rigid  Dynamics,  we  may  say 
that  in  order  to  start  ourselves  in  walking  we  require  a  forward 
push.  This  is  produced  by  the  reaction  of  the  earth  to  the 
backward  push  of  our  feet.  We  must  then  stop  ourselves,  after 
each  such  forward  advance,  or  at  least  stop  the  fix)nt  foot  This 
is  effected  by  a  corresponding  backward  push  fix)m  the  ground, 
similarly  produced.  Where  the  ground  is  rough,  as  on  a  road, 
this  reaction  is  easily  obtained :  where  it  is  smooth,  as  on  ice, 
there  is  difficulty;  if  it  were  absolutely  smooth  the  reaction 
could  not  be  obtained  at  all,  and  therefore  on  such  a  sur£Ace, 
though  rest  and  motion  could  be  maintained, — in  fact,  if  once 
commenced,  could  not  but  be  maintained, — the  action  of  walking 
would  be  impossible.  All  these  cases  are  at  once  suggested  by 
such  an  answer  as  we  have  proposed. 

In  the  above  case  we  did  not  prominently  appeal  to  more 
than  one  simple  law  or  generalization.  Take  now  the  following 
question : — Why  does  a  balloon  rise  in  the  air  ?  Passing  by,  as 
before,  on  the  ground  of  inadequacy,  the  answer,  that  it  rises 
*  because  the  balloon  is  light ',  we  demand  some  better  account. 
We  get  the  following  reply.  The  balloon  is  acted  on,  down- 
wards, by  its  own  weight  and  by  the  pressure  of  the  air  on  its 
upper  sur&ce  ;  it  is  acted  on,  upwards,  by  the  pressure  of  the 
air  on  its  under  surface.      The  latter  being  the  greater,  the 
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balloon  must  rise.  This  is  a  true  explanation,  for  it  resolves 
the  concrete  observed  fact  into  a  number  of  simpler  and  more 
general  facts,  or  rather  laws;  but  the  reader  should  observe 
that  it  stops  short, — as  most  explanations  must  do, — of  ultimate 
analjrsis.  What  it  does,  as  we  have  already  observed,  is  to 
connect  the  phenomenon  in  question  with  others  in  its  neigh- 
bourhood, and  thus  to  leave  it  no  longer  in  an  isolated  position. 

If  now  any  one  asks,  why  the  upward  pressure  exceeds  the 
downward,  we  we  again  ready  to  give  a  reply.  We  say  that 
the  total  weight  of  a  balloon  full  of  gas,  including  the  car  and 
its  occupants,  is  less  than  that  of  the  volume  of  air  which  that 
aggregate  body  displaces,  and  therefore  by  the  laws  of  fluids  the 
resultant  pressure  must  be  upward,  that  is,  against  the  direction 
of  gravity.  If,  still  further,  an  explanation  be  demanded  for 
the  fact  thus  stated  as  regards  the  pressure  of  a  displaced  fluid, 
we  are  again  prepared  to  say  something.  A  perfect  fluid, — ^and 
the  air  is  very  nearly  such, — is  one  in  which  the  pressure  at  any 
point  is  equal  in  every  direction.  Accordingly  the  extra  upward 
pressure  on,  say,  a  square  inch  at  the  bottom  of  the  balloon  ^,  is 
exactly  equal  to  that  of  a  column  of  air  of  an  inch  section  and 
of  the  same  height  as  the  balloon.  Add  all  these  together, 
over  the  whole  bottom  of  the  balloon,  and  the  resultant  total  is 
greater  than  that  produced  by  the  total  weight  of  the  balloon 
and  its  contents,  and  the  balloon  accordingly  moves  upwards. 
The  ultimate  aim  of  science,  as  at  present  understood  in  regard 
to  material  objects  and  the  forces  which  act  upon  them,  is  to 
reduce  all  such  explanations  at  last  to  terms  of  matter  and 
motion.  At  present  we  are  generally  satisfied  if  we  can  analyse 
them,  upon  demand,  into  combinations  of  the  three  Newtonian 
laws  of  motion,  and  the  recognized  (at  present)  ultimate  laws  of 
gravitation,  electric  action,  and  some  other  similar  generaliza- 
tions. 

(iii)  There  is  a  third  class  of  explanation  noticed  by  Mill, 
which  must  however  be  received  with  some  reserve.  He  says 
that  in  certain  cases  what  was  at  first  regarded  as  an  immediate 

^  That  is,  Bapposiog  that  the  baUoon  were,  say,  80  feet  high,  the  pressure  of 
the  air  at  the  bottom  would  exceed  that  at  the  top  by  exactly  the  weight  of  a 
colamn  of  air  80  feet  high.  And  this  pressure  is  the  same  in  every  direction. 
For  purposes  of  mere  explanation  we  may  simplify  the  balloon  into  the  form  of 
a  cylinder  of  the  same  diameter  throughout. 
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sequence  between  A  and  J5,  is  explained  when  we  interpolate  a 
link,  and  thos  substitute  the  two  sequences  A  and  C,  and  C 
and  B,  and  regard  each  of  these  as  immediate.  That  somettung 
of  this  kind  may  occasionally  present  itself  in  the  area  of  mere 
popular  discussion  is  not  unlikely.  But  the  tone  of  the  explana- 
tion is  rather  too  suggestive  of  that  metaphor  of  '  links  of  a 
causal  chain',  which  indicates,  as  has  been  already  remarked,  sn 
attitude  towards  the  phenomena  of  nature  now  generally  avoided 
in  science.  When  a  'sequence'  is  shown  to  us,  that  is,  when 
there  are  two  groups  respectively,  of  antecedents  and  consequents, 
with  an  appreciable  interval  between  them,  however  minute  this 
interval  may  be,  we  know  well  enough  that  if  we  choose  to 
examine  more  closely  we  can  subdivide  this  by  the  int^erpoeition 
of  other  so-called  links,  and  so  on  indefinitely.  Nature  is  con- 
tinuous, and  it  depends  entirely  upon  the  degree  of  minuteness 
to  which  we  decide  to  work,  and  upon  the  existence  of  appropriate 
names  for  the  intermediate  events,  whether  or  not  we  interpose 
any  of  these  links.  But  it  can  comparatively  seldom  be  the  case 
that  what  had  been  generally  regarded  as  an  ultimate  sequence, — 
an  A  followed,  as  was  thought,  directly  by  a  B, — can  be  con- 
veniently resolved  into  two  or  more  such, — into  A  followed  by 
C,  and  C  followed  by  B. 

There  are  of  course  such  cases.  For  instance,  the  savage 
who  sees  that  the  fire  of  a  gun  is  almost  immediately  followed 
by  the  death  of  an  animal  may  possibly  regard  this  as  an 
immediate  case  of  antecedent  and  consequent.  If  so,  we 
certainly  explain  the  fact  to  him  when  we  show  that  the 
passage  of  the  bullet  through  the  air  was  the  intermediate 
link ;  an  effect  of  the  gun  fire,  and  a  cause  of  the  death.  And 
by  again  interposing  the  expansion  of  the  gases  of  explosion 
before  the  starting  of  the  bullet,  we  may  be  said  to  explain  the 
phenomenon  still  further.  So  again;  if  a  piece  of  wire  be  pulled 
or  pushed  in  the  direction  of  its  length.  To  rude  common 
apprehension  this  seems  a  simple  event,  admitting  of  no  analysis 
into  successive  parts.  Such  persons  regard  the  wire  as  a  rigid 
undivided  whole,  and  doubtless  conclude  that  the  one  end  starts 
its  movement  at  the  same  instant  that  the  other  end  is  pulled 
or  pushed.  But  it  would  seem  certain,  on  any  theory  of  the 
molecular  or  discrete  constitution  of  matter,  that  the  impulse 
must   really   consist   of   a    multitude  of   successive  impulses 
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following  each  other  at  inconceivably  minute  intervals  of  time, 
and  that  therefore  one  end  really  starts  whilst  the  other  is  still 
at  rest. 

In  the  above  remarks  we  have  been  speaking  of  this  inser- 
tion of  so-called  intermediate  links  only  on  the  supposition  that 
they  were  introduced  under  the  express  designation  or  justifica- 
tion of  *  explanations '.  But  it  need  hardly  be  pointed  out  that 
a  very  large  part  of  the  work  of  the  scientific  man  is  devoted  to 
this  very  process  of  subdividing  what  might  have  been  taken  at 
first  as  a  simple  whole  or  an  immediate  sequence.  Thus,  the 
spark  from  the  Leyden  Jar  was  once  supposed  to  be  a  single 
event  t  the  passage  of  a  current  fix)m  one  pole  to  the  other.  It 
was  afterwards  ascertained  that  a  series  of  oscillations  was 
involved,  but  so  contracted  in  time  as  to  appear  a  single  instan- 
taneous event.  Probably  in  course  of  time  these  oscillations 
themselves  will  be  studied,  so  as  to  ascertain  the  nature  of  the 
wave  involved  in  each  of  them;  that  is  the  rate  at  which  they  rise 
and  fall  Perhaps  the  principal  field  of  this  filling  in  of  the  details 
of  what  once  seemed  immediate  sequence  is  to  be  found  in  the 
department  of  Psychophysical  investigation.  Innumerable 
4successive  stages  have  been  established  in  such  apparently 
immediate  data  as  our  recognition  of  form  and  colour,  the  after- 
images we  experience,  and  the  nature  of  the  nerve  currents 
interpolated  in  what  was  once  supposed  to  be  a  simple  act  of 
volition. 

In  the  above  remarks  we  have  not  drawn  any  distinction 
between  the  explanation  of  single  *  facts ',  and  that  of  '  laws '. 
From  our  present  point  of  view  there  is  not  the  slightest 
difference  between  these  processes.  That  is,  the  demand  in  each 
case  is  the  same,  though  the  fact  of  its  being  raised  in  the  second 
case  implies  a  somewhat  higher  scientific  level  on  the  part  of 
the  questioner.  It  is  the  isolated,  and  therefore  unfamiliar, 
which  we  want  to  account  for.  A  concrete  event  of  an  altogether 
novel  kind  is  an  extreme  case  of  this,  and  therefore  every  one 
who  has  reached  a  stage  in  which  he  can  consciously  observe, 
however  young  or  unintelligent  he  may  be,  feels  that  such  a 
thing  as  this  needs  to  be  fitted  in  with  the  rest  of  his  experience. 
Suppose  however  that  the  event  is  observed  to  happen  re- 
peatedly. This  mere  repetition  tends  to  satisfy  popular  curiosity; 
for  it  is  a  sort  of  generalization  of  the  phenomenon,  and  therefore 
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renders  the  thing  familiar,  although  no  single  occurrence  of  the 
series  has  in  any  way  been  better  fitted  in  with  its  sur- 
roundings. Now  when  we  make  a  '  law '  of  this  generalization, 
and  claim  to  have  this  law  explained,  we  are  really  taking 
exactly  the  same  step  again  in  this  second  stage  as  we 
did  in  the  first :  we  are  asking  to  have  the  group  or  succession 
of  occurrences,  regarded  as  a  whole,  fitted  in  with  other 
phenomena. 

We  may  see  something  of  this  kind  in  the  case  of  any  new 
disease,  or  invention,  or  in  fact  of  any  event  which  attracts 
popular  attention.  The  cholera,  on  its  first  occurrence  in  England, 
startled  people,  and  possibly  many  a  village  sage  could  only 
account  for  its  unprecedented  symptoms  by  invoking  witchcraft. 
They  know  no  more  about  its  origin  or  spread  now  than  they  did 
before;  but  as  the  event  is  no  longer  a  merely  isolated  one  it  has 
received  the  best  ipaxt  of  such  explanation  as  it  seems  to  them  to 
require.  When  the  modem  physician  seeks  for  an  explanation, 
what  he  wants  to  do  is  to  start  from  such  generalization  as  has 
been  already  effected,  and  to  fit  this  in  with  other  phenomena. 
This  he  will  hope  to  do  in  some  one  of  the  three  modes  indicated. 
If  the  phenomena  were  an  ultimate  law, — which  in  the  case  of 
a  disease  is  of  course  out  of  the  question, — all  he  could  hope  to 
do  would  be  to  effect  a  more  exact  generalization.  But  what 
he  will  naturally  seek  to  do  is  to  discover  an  antecedent,  or  effect 
an  analysis. 

Most  of  the  common  contrivances  of  life  which,  however 
ingenious  at  first,  have  now  become  familiar  to  us,  stand  on  the 
same  footing.  The  action  of  the  common  pump  is  a  case  in 
point.  The  village  workman  is  not  so  perplexed  about  it  as  to 
ask  why  it  acts,  though  some  of  his  early  predecessors  must 
pretty  certainly  have  put  such  a  question.  It  always  does  bring 
up  the  water,  and  that  is  (quite  justly)  enough  for  his  purpose; 
the  utmost  length  he  is  likely  to  go  is  to  help  himself  out  by  a 
word,  as  we  are  all  apt  to  do,  and  to  account  for  the  water 
rising  by  the  fact  that  *it  is  sucked  up',  even  this,  it  is 
evident,  involving  a  certain  amount  of  generalization.  The 
scientific  man,  starting  with  this  generalization  or  law,  explains 
it  by  analyzing  it  into  the  component  elements.  He  shows  that 
the  pressure  upwards  on  the  column  of  water  in  the  tube  is 
assigned  by  the  weight  of  the  whole  column  of  air  of  the  same 
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diameter  as  the  tube,  and  the  pressure  downwards  is  assigned 
by  the  weight  of  water  in  the  tube.  If  the  former  is  the  greater, 
as  it  will  be  when  the  length  of  the  tube  does  not  exceed  about 
32  feet,  the  water  will  ascend.  So  &r  as  this  explanation  goes, 
— and  like  all  explanations  it  only  professes  to  go  a  certain  way, 
— it  completely  answers  our  purpose.  It  analyzes  the  already 
generalized  phenomenon  into  its  proximate  component  elements. 

In  the  case  of  most  explanations  it  is  taken  for  granted 
that  the  laws  we  introduce,  either  by  way  of  analysis  or  of 
interposition,  are  more  familiar  to  us  than  the  phenomena, 
whether  facts  or  laws,  which  we  are  seeking  to  explain.  But 
this  need  not  necessarily  be  the  case.  The  distinction  between 
what  is,  and  what  is  not,  thus  familiar  to  us  at  the  time,  is  of 
no  serious  importance :  at  most  the  recognition  of  it  indicates 
a  slight  difference  of  purpose,  under  an  identity  of  method, 
between  the  popular  and  the  scientific  way  of  regarding  the 
process.  The  plain  man  merely  wants  to  connect  the  observed 
fact  with  other  facts,  in  order  that  he  may  be  able  to  produce 
the  former,  or  to  avert  or  avoid  it ;  the  scientific  man  wants  to 
connect  it  with  others  in  order  to  advance  himself  on  his  path 
towards  a  knowledge  of  nature  in  general.  Accordingly,  nothing 
is  popularly  accepted  as  an  explanation  in  the  way  of  analjrsis 
or  interposition,  unless  the  laws  thus  introduced  are  already 
known  and  accepted.  The  scientific  man  however  does  not 
much  care  whether  these  laws  are  already  known  or  not:  if 
they  are,  so  much  the  better :  if  not,  they  must  become  known. 
For  speculative  purposes  they  equally  in  either  case  help  him 
on  towards  that  simplification  of  nature  and  reduction  of  all 
things  to  the  fewest  generalizations,  which  is  his  one  great 
aim. 

Another  way  of  calling  attention  to  this  distinction,  is  by 
raising  the  question  whether  the  explanation  and  the  proo/*  of  any 
fiswt  or  facts  can  ever  be  one  and  the  same  process  ?  Certainly 
they  can.  If  the  laws  into  which  any  observed  occurrence, 
whether  individual  or  general,  can  be  resolved  are  already 
fully  established,  then  such  resolution  is  simultaneously  an 
explanation  and  a  proof.  Of  course  this  runs  somewhat  counter 
to  popular  usage ;  inasmuch  as  before  an  explanation  of  any- 
thing is  called  for  it  is  always  taken  for  granted  that  the  &ct 
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16  undoubted.  Thus  the  explanation  requested  by  Charies  IL 
of  the  fstct  that  a  live  fish  placed  in  a  bowl  does  not  add  to  its 
weight,  is  a  commonly  recognized  illustration  of  the  necessity 
of  first  making  sure  of  our  facts  before  proceeding  to  account 
for  them.  On  the  other  hand  a  demand  for  proof  is  always 
understood  to  imply  that  the  fiicts  are  doubted.  But  if  we 
slightly  vary  our  expression  so  as  to  bring  ourselves  into 
accordance  with  usage,  by  speaking  of  the  explanation  and 
proof  of  '  an  asserted  fact  \  we  can  easily  see  that  these  may 
fi:equently  be  the  same  thing.  Suppose,  for  instance,  we  were 
discussing  the  existence  of  repeated  Glacial  Epochs  in  past  time. 
We  are  not  absolutely  certain  of  the  fiMSt,  and,  granting  its  truth, . 
we  have  not  by  any  means  accounted  for  it  as  yet.  If  it  could  be 
shown,  however,  that  such  a  state  of  things  would  certainly 
result  from  known  astronomical  data,  combined  with  the  known 
laws  of  the  distribution  and  accumulation  of  heat,  we  should  at 
one  and  the  same  time  have  proved  and  explained  the  alleged 
fact.  It  is  difficult  to  say  in  which  of  these  two  senses  the 
process  would  most  naturally  be  interpreted  in  popular  parlance. 
It  may  be  remarked  that  Verification  or  Proof  must  be 
understood  in  a  relative  sense.  We  can  never,  by  such  help, 
make  absolutely  sure  of  our  result.  That  is,  though  appeal  to 
such  resources  enormously  increases  the  probability  of  our 
Induction,  and  may  in  many  cases  lead  to  what  we  call  practical 
certainty,  we  can  never  reach  absolute  certainty  in  any  matters 
of  physical  science.  Highly  unlikely  as  it  is  that  two  independent 
processes  should  agree  in  supporting  the  same  erroneous  result, 
such  a  coincidence  may  happen,  just  as  a  mistake  in  'proving* 
a  sum  in  arithmetic  may  happen  to  confirm  a  blunder  in  the 
original  reckoning.  The  following  instance  (for  the  details  of 
which  I  am  indebted  to  a  written  communication  from  the  late 
Dr  W.  B.  Carpenter)  seems  a  case  in  point.  For  a  long  time  it 
was  supposed  that  the  minimum  temperature  of  the  water  in 
the  depths  of  the  Ocean  was  about  39^  Fahrenheit ;  and  it  was 
held  that,  whatever  might  be  the  temperature  at  the  sur&oe,  if 
we  measured  downwards  we  should  come  to  a  point  where  this 
particular  value  was  reached  and  the  temperature  remained 
unchanged  fix)m  thence  to  the  bottom.  The  fiswt  will  often  be 
found  stated  in  older  works  on  Physical  Geography,  and  was 
deduced  from   the  experimental  result    that  water   at    that 
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temperature  was  at  its  maximum  density.  The  deduction 
moreover  was  supposed  to  be  *  verified  *  by  direct  experiments. 
Thermometers  were  repeatedly  let  down  to  great  depths,  and 
the  recorded  readings  seemed  to  justify  the  inference.  It  has 
since  been  ascertained  however  that  both  the  deduction  and  its 
verification  were  wrong.  The  bottom  temperature  of  the  Ocean, 
over  enormous  areas,  is  very  little,  if  at  all,  above  fireezing  point 
As  regards  the  inferred  conclusion,  it  is  found  that  the  maximum 
density  of  salt  water  under  enormous  pressure  is  not  at  39^, 
but  several  degrees  lower.  And  as  regards  the  experimental 
verification,  it  was  found  that,  where  the  glass  of  the  thermo- 
meter was  not  broken  under  the  enormous  pressure,  the  bulb  was 
slightly  contracted  and  accordingly  the  mercury  forced  somewhat 
too  far  up  the  tube..  That  in  the  observed  cases  it  should  have 
been  forced  up  to  about  39°  was  a  mere  coincidence. 

The  question  may  be  raised,  in  somewhat  loose  phraseology, 
*  whether  everything  admits  of  explanation  ? '  I  should  begin 
the  answer  here  by  a  reference  to  the  analogy  offered  by 
Definition.  A  definition,  as  we  saw,  presupposes  a  general 
consensus  as  to  the  meaning  of  most  of  the  terms  in  use,  and 
presupposes  also  that  the  particular  term  in  question  is  not 
understood :  its  function  is  to  bring  the  latter  into  the  domain 
of  the  intelligible  by  connecting  it  with  other  terms  which  are, 
so  to  say,  in  its  neighbourhood,  and  whose  meaning  is  undisputed. 
Just  so  any  demand  for  an  explanation  presupposes  a  considerable 
body  of  acquired  experience,  in  the  way  of  law  or  uniformity ; 
otherwise  an  explanation  would  be  imattainable.  But  the 
demand  also  presupposes  that  the  fisu^t  in  question  is  not  thus 
reduced  to  order,  otherwise  the  explanation  would  be  unnecessary. 
The  function  of  the  explanation  is  to  bring  the  fisict  in  question 
within  the  domain  of  the  inferrible  by  connecting  it  with 
uniformities  already  known,  whenever  this  is  possible. 

If  this  be  so  we  see  at  once  that  in  the  popular  sense  of  the 
term  everything  must  probably  admit  of  explanation.  For  in 
.  the  first  place  everything  admits  under  due  restrictions  (pointed 
out  in  the  chapter  upon  Causation)  of  generalization.  And  in 
the  second  place,  to  the  best  of  our  belief,  every  fact  in  nature 
is  connected  with  others  in  a  way  which  would,  with  due  know- 
ledge on  our  part,  enable  us  to  infer  one  of  them  from  the 
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Other:  in  other  words,  to  detect  a  uniformity  of  some  kind. 
It  will  not  need  more  than  a  word  here  to  remind  the  reader 
that  this  connexion  or  uniformity  may  be  of  almost  any  kind, 
and  have  any  time-reference,  without  failing  to  fulfil  the 
popular  requirement.  Suppose,  for  instance,  I  see  a  man  on  a 
stormy  night  digging  in  a  lonely  field.  His  action  strikes  me 
as  strange,  but  I  should  in  common  parlance  have  accounted 
for  the  fact,  whether  I  connected  it  with  (1)  the  past,  by  dis- 
covering that  he  had  once  made  a  bet  or  received  a  command 
to  do  so;  or  (2)  with  the  future,  by  explaining  that  he  was 
looking  forward  to  unearthing  a  treasure;  or  (3)  even  by  a  mere 
generalization,  as  by  saying  that  he  was  a  man  who  waa  con- 
stantly in  the  habit  of  doing  so.  We  should  probably  disguise 
the  inadequacy  of  the  last  account,  as  usual,  by  the  introduction 
of  a  phrase,  as  by  saying  that  the  man  was  mad ;  even  though 
the  sole  evidence,  and  the  sole  outcome,  of  the  madness  was  the 
fact  in  question.  But  the  mere  conversion  of  an  isolated  event 
into  some  kind  of  regularity  would  be  felt  to  be  a  step  towards 
what  was  needed  in  an  explanation. 

But  when  we  speak  in  the  more  restricted  scientific  sense 
it  is  equally  clear  that  everything  does  not  admit  of  explanation. 
An  analysis  of  the  complex  into  the  simpler  does  not  admit  of 
indefinite  procedure.  Of  course  a  process  of  interpolatian, — 
'  explanation  *  in  the  third  sense  of  the  term, — does  admit  of 
being  continued  without  end  ;  but  then,  as  we  have  seen,  this  is 
not  regarded  as  a  very  scientific  kind  of  explanation.  Moreover 
it  is  clear  that  this  possibility  of  endless  interpolation  corre- 
sponds to  the  possibility  of  endless  subdivision  of  a  line;  it 
depends  entirely  upon  ourselves  how  much  we  choose  to  regard 
as  a  '  link '  or  intermediate  event.  Between  the  touch  of  the 
trigger  and  the  death  of  the  bird  there  is  an  opening  for  the 
insertion  of  as  many  events  and  changes  as  we  choose  to 
distinguish  and  appreciate. 

As  regards,  however,  the  soundest  kind  of  explanation, — 
that  which  consists  in  resolution  of  the  complex  into  the  simple, 
— it  is  clear  that  we  shall  at  last,  in  whatever  direction  we 
may  proceed,  or  however  many  steps  we  may  make  about  it, 
come  to  some  widest  generalization  beyond  which  we  cannot  go. 
In  regard  to  the'  phenomena  of  matter  and  motion,  there  is  a 
general  agreement  that  the  three  Newtonian  Laws  are  of  this 
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ultimate  description.  In  regard  to  the  law  of  Universal 
Attraction  or  Gravity,  all  we  can  say  is  that  we  do  not  at 
present  see  our  way  to  smalysing  this  satis&ctorily  into  any 
laws  which  are  simpler  or  more  ultimate.  It  must  therefore 
stand,  provisionally,  as  an  ultimate  law ;  that  is,  as  a  law  which, 
in  our  present  state  of  knowledge,  does  not  admit  of  explanation 
in  any  scientific  sense  of  the  term. 

In  speaking  of  Verification,  the  general  nature  of  this 
process  is  too  obvious  and  familiar  to  stand  in  need  of  much 
illustration.  It  is  simply  an  appeal,  direct  or  indirect,  to 
experience,  in  order  to  justify  or  condemn  our  temporary 
conclusions. 

The  direct  appeal  consists,  so  to  say,  in  simply  taking  a  test 
&uct  and  comparing  the  result  with  our  anticipation :  always,  as 
we  do  so,  bearing  in  mind  the  caution  suggested  by  the  above 
example  of  the  deep-sea  thermometer.  Of  this  kind  of  Verifi- 
cation no  better  example  can  be  given  than  the  often  quoted 
instance  of  Pascal's  experiment  on  the  Puy  de  D6me.  According 
to  his  explanation  of  the  rise  and  fall  in  a  barometric  tube  there 
ought  to  have  been  a  certain  fall  in  the  column  of  mercury  on 
its  being  taken  to  the  summit  of  the  mountain.  He  accordingly 
took  it  there,  and  found  the  &11  to  occur  as  he  had  expected. 
Similar  test  cases  are  perpetually  presenting  themselves  to 
modem  chemists,  physicists,  and  other  investigators. 

The  indirect  appeal  consists  in  our  resort,  not  to  an  isolated 
fact,  but  to  some  generalization  already  attained  and  accepted 
as  provisionally  certain.  For  this  purpose  the  physical  enquirer 
generally  has  at  hand  a  very  large  number  of  axiomcUa  media, 
as  they  are  frequently  called  after  Bacon,  or  intermediate 
generalizations.  If  we  can  show  that  our  result  is  in  harmony 
with  one  of  these  axiomata  we  gain  confirmation;  if  we  can 
actually  deduce  it  from  one  of  them  we  secure  proof. 

As  a  matter  of  fact  it  is  probable  that  these  broad  inter- 
mediate generalizations  are  just  as  often  appealed  to  for  the 
purpose  of  confuting  some  proffered  explanation  as  for  that  of 
proving  it :  perhaps  indeed  more  often  so.  In  either  case  they 
are  equally  serving  their  purpose  in  aiding  us  in  our  search 
after  truth.  An  illustration  or  two  may  be  given.  The  first  of 
these  will  be  afforded  by  a  well-known  argument  of  Herbert 
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Spencer  in  his  Essay  on  the  Nebular  Hypothesis  (Essaj/s,  L  239). 
In  offering  an  explanation,  amongst  other  things,  of  the  rotaticHi 
of  the  various  planets  round  the  sun,  he  starts,  it  appears,  with 
the  supposition  of  a  non-rotating  nebulous  expanse  whose 
elements  mutually  attract  each  other.  He  then  argues  that 
''  the  probabilities  are  infinity  to  one  against  all  the  respective 
motions  "  of  these  elements  "  exactly  balancing  each  other  ",  as 
measured  round  the  sun.  He  concludes  therefore  that,  in  the 
process  of  contraction  and  condensation,  the  resultant  planets 
will  have  a  definite  rotation  round  the  sun  in  one  direction  or 
the  other.  As  an  argument  this  is  shattered  at  once  by  the 
physical  principle  called  the  Conservation  of  Moment  of 
Momentum  K  The  planets  as  solids  cannot  display  the  slightest 
amount  of  rotation  more  or  less  than  was  originally  possessed 
by  the  nebula  as  a  whole.  That  is,  we  can  find  no  explanation 
here  of  the  origin  of  the  planetary  paths. 

Another  and  less  familiar  example  may  be  taken  from  a 
speculation  of  the  late  J.  A.  Froude.  .  It  is  merely  offered  here 
as  an  illustration,  for  his  name  carries  no  scientific  authority. 
He  observed  that  in  the  Southern  Seas  the  Trade  Winds  pro- 
duced a  heavy  and  almost  constant  swell  in  one  direction,  and 
inferred  that  "a  series  of  enormous  waves  for  ever  moving  in 
one  direction,  over  so  large  a  portion  of  the  earth's  surfiu^ 
might  in  some  degree  counteract  the  force  which  is  supposed  to 
be  slowly  stopping  the  rotation  of  our  planet "  {Oceana^  p.  75). 
He  has  foundered  here  on  the  same  rock  as  did  Spencer.  It 
would  be  diflScult  to  disprove  such  a  theory  in  detail,  owing  to 
the  impossibility  of  making  a  quantitative  estimate  of  all  the 
forces  at  work.  But  the  phjrsicist  would  at  once  point  out  that 
as  the  Trade  Winds  are  not,  like  the  tides,  due  directly  to  the 
Moon's  influence,  any  action  of  the  waves  produced  by  them 
must  be  regarded  as  an  internal  force.  The  earth,  with  the 
superimposed  water  and  air,  is  here  our  'system',  and  no 
internal  interaction  can  alter  its  rotation. 

^  The  principle  is  that  the  Moment  of  Momentum  (in  popular  and  very 
inaccarate  language,  the  total  amount  of  rotary  force)  of  a  system  of  bodies 
cannot  be  altered  bj  anj  but  external  forces.  If  the  system  display,  at  first,  do 
rotation  as  a  whole,  it  cannot  acquire  this  by  any  mutual  interaction  of  its  con- 
stituent portions.  Spencer's  error  was  pointed  out  in  a  very  trenchant  reTiew 
in  the  BritUh  Quarterly  for  October,  1878. 


CHAPTER  XXII. 

UNIVERSAL  OR  PERFECT  LANGUAGE. 

The  intimate  connexion  between  Language  and  Thought, 
upon  which  we  dwelt  in  an  early  chapter,  is  an  abundantly 
sufficient  ground  for  looking  to  some  reform  in  the  former  as 
likely  to  afford  powerful  help  towards  advance  in  the  latter. 
We  may  conceive  of  reform  being  carried  out,  here  as  elsewhere, 
in  either  of  two  ways :  namely  by  constitutional  means,  or  by 
revolutionary  efforts. 

I.  By  constitutional  means,  in  this  analogical  sense,  may 
be  understood  such  means  as  are  conveniently  provided  by  the 
machinery  which  we  already  find  to  hand ;  that  is,  which  only 
require  the  use  of  existing  resources  in  a  watchful  and  progressive 
spirit  in  order  to  secure  a  real  and  steady  advance.  The  old 
Logic  provided,  according  to  its  light,  certain  aids  for  this  pur- 
pose. Definition,  for  instance,  must  be  considered  as  being  one 
of  these  aids.  It  was  not  indeed  proposed,  under  this  heading, 
to  introduce  expressly  any  new  terms;  but  by  rendering  the 
signification  of  old  terms  more  accurate,  and  by  extending  this 
accurate  signification  as  widely  as  possible  amongst  mankind, 
the  old  writers  distinctly  provided  for  such  a  gradual  reform  of 
language.  And  therefore  not  without  reason  was  Definition 
currently  assigned  a  place  among  the  main  functions,  or  m/aneraf 
of  Dialectics.  Another  way  in  which  the  old  writers  cooperated 
in  the  same  direction  was  in  their  treatment  of  Division,  and 
especially  of  the  Categories.  But  as  the  aid  thus  furnished  to 
the  reform  of  language  was  somewhat  indirect,  it  will  be  best  to 
reserve  the  consideration  of  these  topics  to  a  later  stage  in  this 
chapter. 

33—2 
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Philosophical  reformers,  however,  have  entertained  far  bolder 
schemes  than  any  which  can  be  reduced  to  rules  of  Definition 
or  of  Division,  What  they  have  aimed  at  was  nothing  1^8 
than  the  direct,  one  might  almost  say  the  violent,  introduction 
of  a  new  and  universal  language. 

The  motives  operative  in  the  production  of  such  schema 
have  been  very  various.  The  proposers  have  sometimes  had  no 
deeper  purpose  than  that  of  just  undoing  the  results  of  Babel, 
being  mainly  influenced  by  the  practical  inconveniences  of  the 
present  state  of  things.  At  certain  epochs  these  inconveniences 
have  naturally  been  more  acutely  felt  than  at  others,  and 
the  middle  of  the  seventeenth  century, — when  some  of  the 
most  elaborate  and  serious  schemes  were  proposed^, — ^seems  to 
mark  one  such  epoch.  At  an  earlier  period  than  this,  at  any 
rate  in  the  Middle  Ages,  the  powerful  influence  of  the  one 
dominant  church,  and  the  narrow  bounds  within  whifch  learning 
and  culture  were  confined,  must  have  rendered  the  variety  of 
vernacular  tongues  comparatively  harmless  amongst  the  educated 
classes.  There  really  was  to  all  intents  and  purposes  a  universal 
language  for  those  classes.  Provided  any  clerk  was  equipped, 
as  of  course  he  generally  was,  with  some  knowledge  of  Latin  as 
well  as  of  his  own  vernacular,  he  would  feel  little  need  for  any 
additional  medium  of  communication.  Merchants,  and  the  few 
travellers  of  those  days  who  were  not  clerks,  may  not  have  found 
such  a  state  of  things  the  best  for  their  particular  purposes; 
but  the  bulk  of  those  who  read  and  who  wrote  books  would 
probably  find  the  existing  arrangement  perfectly  satisfectory. 

With  the  Reformation,  of  course,  there  gradually  began  to 
come  about  a  change.  The  break  up  of  the  ancient  church  led 
to  the  necessity  of  a  constant  appeal  to  every  man  in  the 
tongue  wherein  he  was  bom.  To  this  must  be  added  the 
collateral  influences  which  were  at  work  at  the  same  time :  for 
instance,  the  gradual  extension  of  literary  and  scientific  training 
into  strata  of  society  which  had  hitherto  been  strangers  to  such 

^  It  is  worth  noticing  how  nearly  simultaneous  were  the  following  works, 
which  seem  mostly  to  have  been  produced  in  independence,  if  not  ignorance, 
of  their  respective  predecessors : — The  Univertal  Character ^  by  Cave  Beck,  1657; 
— Art  Signorum,  by  G.  Dalgamo,  1661 ; — Character  give  ClavU,  by  J.  J.  Becher, 
1661 ; — Polygraphia  nova,  by  A.  Kircher,  said  to  have  been  published  in  1663; 
— De  arte  combinatoria,  by  Leibnitz,  1666; — and  the  BetU  Character t  by 
J.  Wilkins,  166S. 
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influences ;  the  vast  expansion  of  commerce  and  foreign  travel ; 
the  gradual  coming  towards  the  front,  in  respect  of  numbers, 
wealth  and  power,  of  nationalities  which  had  previously  been 
comparatively  insignificant.  Taking  all  these  considerations 
into  ac^^unt,  we  can  see  reasons  why  ingenious  and  sanguine 
persons  should  begin  to  speculate  as  to  whether  something 
could  not  be  done  to  aid  mankind  in  their  communications  with 
each  other. 

Merely  practical  considerations  of  this  description  do  not 
much  concern  us  here.  Moreover  the  current  of  events  seems 
now  tending  towards  a  settlement  of  the  difficulty  which  was 
fiw  indeed  from  being  anticipated  by  early  speculators  about  a 
common  language.  If  any  one  existent  language  is  ever  to 
become  the  universal  one,  Englishmen  at  any  rate  cannot 
entertain  much  doubt  as  to  which  of  those  now  in  use  will 
obtain  the  mastery.  Any  speech  which  has  not  only  already 
got  into  the  foremost  place  as  regards  the  number  of  those  who 
use  it,  but  also  possesses  the  enormous  advantage  of  complete 
occupation  of  most  of  the  countries  which  still  offer  scope 
for  any  very  great  increase  of  population,  can  scarcely  fail  in 
lapse  of  time  to  become  something  like  a  general  medium  of 
intercommunication  for  the  whole  world. 

If  merely  pi^actical  considerations  of  this  kind  were  worth 
discussing  at  length  here,  I  should  be  disposed  to*  offer  a  sug- 
gestion, very  different  from  that  of  inventing  an  entirely  new 
language,  to  help  us  out  until  the  remote  contingency  above 
indicated  comes  to  be  realized.  As  it  is  a  mere  digression. in 
a  work  of  this  nature,  a  paragraph  or  two  must  suffice.  What 
the  suggestion  amounts  to  is  a  proposal  for  a  sort  of  offensive 
and  defensive  league  amongst  the  speakers  of  the  three 
languages  which  hold  now  the  foremost  place,  by  which  they 
should  agree  each  to  speak  their  own  and  listen  to  the  speech 
of  the  others.  At  present  it  seems  to  be  taken  for  granted 
that  when  two  strangers  from  different  countries  converse 
together  they  must  both  use  the  same  language,  whichever  it 
may  happen  to  be.  Surely  this  is  both  unnecessary  and 
unscientific.  What  ought  to  be  aimed  at  is  that  each  speaker 
should  adhere  entirely  to  the  one  which  alone  he  knows 
perfectly,  that  is,  his  own,  and  leave  it  to  the  hearer  to 
interpret  what  is  said. 
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That  there  might  be  some  slight  awkwardness  felt  at  first 
in  such  a  practice  is  likely  enough.  We  are  so  accustomed  to 
speak  and  to  rejdy  in  the  same  language,  that,  as  experience 
shows,  a  person  £Guniliar  with  more  than  one  language  can 
hardly  prevent  himself  firom  repljring  in  that  in  which  a 
question  is  proposed,  however  often  we  may  change  the  vehicle 
of  conversation.  But  there  is  surely  nothing  deeper  than 
custom  in  this.  When  one  is  intent  on  the  meaning  rather 
than  on  the  words,  a  firequent  change  of  medium  is  not  in  the 
least  disturbing.  Every  scholar  is  fisimiliar  with  the  experience. 
He  may  be  reading  a  work  written  in  Elnglish  in  which  are 
notes  in  German  and  extracts  from  Greek  and  Latin,  but  he 
feels  no  awkwardness  in  this  medley  of  tongues,  and  scarcely 
even  takes  account  of  the  change  of  language.  But  a  question 
and  its  answer  need  be  no  closer  together  than  two  such  notes, 
nor  closer  than  two  successive  questions;  and  there  seems  no 
reason  therefore  why  they  should  necessarily  be  couched  in  the 
same  language. 

The  prevalent  practice  of  always  speaking  and  answering  in 
the  same  language  results  in  a  serious  loss.  That  much  of  this 
might  be  escaped  by  the  adoption  of  some  such  plan  as  that 
above  suggested  seems  plain.  This  saving  in  &ct  depends  on 
the  general  principle  that  we  can  understand  and  appreciate 
what  we  cannot  perform ;  in  other  words,  that  we  can  catch  the 
precise  import  of  a  sentence  which  we  could  not  possibly  have 
constructed  for  ourselves.  If  this  were  not  so,  we  should  never 
be  able  to  admire  the  smoothness  of  a  style,  or  the  fitness  of  an 
expression,  which  surpassed  what  we  could  ourselves  compose. 
To  any  but  those  gifted  with  an  exceptional  linguistic  &cility, 
the  saving  of  time  involved  by  only  having  to  learn  a  foreign 
language  up  to  the  understanding  point,  instead  of  having  to 
drudge  on  till  he  had  reached  the  performing  point,  would  be 
very  considerable.  Those  who  belonged  to  the  fiaivoured  group, 
— say  the  English,  French,  and  German, — would  find  themselves 
not  indeed  in  possession  of  a  single  language,  but  in  possession 
of  what  to  some  appreciable  extent  took  the  place  of  one. 

.  Practical  considerations  of  the  above  kind  formed  however 
but  one  of  the  influencing  motives  in  the  minds  of  those  who 
endeavoured  to  introduce  a  universal  speech.  It  is  impossible 
to  read  some  of  the  early  speculations  upon  this  subject  without 
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seeing  that  in  the  minds  of  their  authors  there  was  a  strong 
infusion  both  of  Theology  and  of  Mystic  Philosophy.  They 
were  not  so  much  endeavouring  to  introduce  something  new  as 
to  recover  if  possible  something  old.  They  had  before  their 
minds  the  notion  of  a  one  primaeval  language  spoken  in 
Paradise,  and  probably  hoped  that  they  might  aid  in  bringing 
mankind  backwards  a  step  nearer  to  the  condition  of  primseval 
innocence.  They  looked  forward  to  retrieving  in  these  later 
days  the  deplorable  loss  incurred  at  Babel. 

II.  Any  schemes  however  which  were  mainly  regulated  by 
such  motives  as  those  above  mentioned,  do  not  strictly  concern 
us  here.  What,  on  the  other  hand,  men  like  Leibnitz  and 
Wilkins  contemplated  was  not  primarily  a  Universal  Language, 
but  rather  one  which  should  become  universal  because  it  was 
Philosophical :  its  main  function  was  not  to  be  that  of  merely 
communicating  existing  ideas  from  man  to  man,  but  rather  that 
of  improving  at  the  fountain  head  both  the  ideas  themselves 
and  the  methods  of  combining  and  analysing  them.  We  shall 
best  see  our  way  towards  what  was  thus  aimed  at  by  com- 
mencing with  a  discussion  of  some  of  the  obvious  requirements 
of  such  a  scheme  if  it  is  really  to  answer  its  high  purpose. 
Some  account  will  then  be  given  of  the  proposals  hinted  at, 
rather  than  explained,  by  Leibnitz,  and  of  those  which  Wilkins 
worked  out  with  elaborate  detail. 

(1)  For  one  thing  then  it  seems  clear  that  something 
more  must  be  aimed  at  than  a  mere  system  of  shorthand. 
Such  schemes  as  those  commonly  so  named  refer  entirely  to 
some  one  language,  and  are  little  else  than  the  mere  substitution 
of  certain  new  characters,  of  the  most  compendious  form  possible, 
for  the  words  of  that  language.  Shorthand  makes  many 
abbreviations,  and  will  doubtless  often  substitute  a  single 
symbol  for  a  whole  phrase  or  sentence;  but  it  always  looks 
primarily  to  the  words  of  some  particular  language  for  which  it 
is  constructed,  and  only  indirectly  to  the  ideas  themselves 
which  are  so  expressed.  Hence  it  is  special  and  not  universal. 
The  distinction  in  question  is  conveniently  indicated  by  one 
of  the  many  technical  terms  which  have  been  employed  by 
writers  on  the  subject,  viz.  Ideographik,  as  the  Germans  write 
it.  This  term  is  expressly  intended  to  mark  the  direct  appli- 
cation of  the  proposed  set  of  symbols  to  the  ideas  which  are 
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more  or  less  common  to  all  people,  rather  than  to  the  words 
which  are  peculiarly  employed  by  some  one  language  in  order 
to  convey  those  ideas.  The  term  is  contrasted,  with  a  minute- 
ness which  reminds  one  of  the  famous  homoousian  and  homoi- 
ousian  distinction,  with  Idiographik.  This  latter  term  is 
intended  to  mark  the  employment  of  symbols  specially 
appropriate,  like  those  of  shorthand,  to  one  language  only. 

To  the  same  general  class  as  that  of  shorthand  must  be 
referred  another  kind  of  language,  which  however  can  make  a 
fer  better  claim  to  the  character  of  being  universal,  namely  the 
code  used  in  ocean  telegraphy.    The  necessities  of  commercial 
communication  have  led  to  a  very  elaborate  system  of  symbols, 
— for  such  we  may  call  them, — which  deserves  some  notice  in 
the  present  connexion.     Any  one  who  will  turn  over   the 
volume  referred  to^,  will  find  in  it  a  distinct  attempt  towards 
that  analysis  of  ideas,  and  of  consequent  expression  of  these 
ideas  and  of  their  commonest  combinations,  which  as  we  shall 
presently  see  is  an   essential    characteristic    of   a    universal 
language.    For  instance,   the  entire  phrase,  'Have    stopped 
shipments  until    we   receive  further   orders'  will    be   found 
represented  as  a  whole  by  the  purely  arbitrary  and  unmeaning 
word  Shores,     Similarly  the  phrase,  *  Wheat  red  and  white,  for 
choice  white '  is  represented  by  Viscounts.    And  so  on.    That 
is,  the  symbols  employed  do  not  follow  the  specialities  of  our 
own,  or  any  other  particular  language.    The  likeliest  com- 
binations of  ideas  to  occur  to  the  merchant  and  shipper  are 
selected,  and  are  represented  by  symbols.    It  is  obvious  that 
this  shows  in  certain  respects,  a  real  advance  beyond  any 
ordinary  system  of  shorthand.    The  latter  would  be  perfectly 
unintelligible  to  a  foreigner  unless  he  knew  the  details  of  our 
language.     He  must  be  familiar  with  the  individual  words, 
with  the  grammatical  inflections,  with  the  peculiar  idioms  of  the 
English  language,  because  all   these  are  reflected   tolerably 
accurately  in  the  shorthand.     But  for  him  to  understand  and 
use  the  telegraphic  code  a  far  less  degree  of  acquaintance  with 
our  language  would  be  necessary.     The  meaning  of  Shores  and 
Viscounts  could  be  explained  to  him  as  wholes ;  and  when  this 
was  once  done  he  could  employ  these  symbols  for  these  ideas  as 

1  Bolton'g  Telegraph  Code,  1871. 
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readily  as  we  can.  To  the  extent  to  which  this  holds  good  we 
have  an  Ideographik  instead  of  an  Idiographik. 

It  is  obvious  where  such  a  scheme  &lls  short  of  what  we  are 
in  search  o£  Like  all  other  inventions  which  have  sprung  up 
in  response  to  purely  practical  needs  it  is  strictly  limited  to 
practical  requirements.  Its  range  of  recognized  conceptions  is 
very  narrow :  the  philosopher  and  politician  would  find  in  it  no 
help  whatever.  Moreover,  never  having  made  a  definite  breach 
with  the  Ehiglish  language,  and  being  mainly  used  by  English 
speaking  people,  many  of  its  symbols  are  distinctly  significant 
of  single  words  of  our  own  language  and  are  meant  to  be  so. 
And  also,  it  makes  none  of  that  scientific  provision  which  ought 
to  be  aimed  at  for  the  combination  of  ideas :  it  has  no  '  higher 
grammar ',  if  one  may  so  say,  by  which  rules  should  be  given 
for  the  building  up  together  of  the  various  conceptions  which 
it  employs  as  its  units.  It  deserves  notice  however  as  an 
illustration  of  the  way  in  which  we  may  occasionally  find  a 
scheme  which  fiiiled  entirely  when  proposed  by  ingenious 
speculators,  with  some  grand  and  far-reaching  aim,  reintroduced 
again  by  purely  practical  workers,  and  succeeding  well,  so  £eu:  as 
it  confines  itself  to  the  securing  of  merely  practical  ends. 

(2)  This  guides  us  to  a  second  requirement ;  that  of  the 
revisal  and  rearrangement,  according  to  some  scientific  system 
of  Categories,  of  the  various  objects  of  human  thought.  The 
crude  idea,  entertained  by  some  early  speculators,  that  one 
might  by  diligent  comparison  succeed,  so  to  say,  in  collating 
all  the  dictionaries  of  the  various  languages,  must  be  entirely 
rejected.  It  would  be  of  no  avail  to  try  to  mark  the  words  of 
some  one  language  with  reference  numbers  corresponding  to  the 
similar  words  in  all  the  other  languages,  so  that  given  any  one 
such  number  every  speaker  might  name  it  according  to  his 
own  speech.  Even  the  words  will  not  always  be  found  to 
correspond  exactly,  and  the  sentences  will  constantly  fail  to  do 
so.  Those  who  entertained  the  notion  that  such  exact  corre- 
spondence was  possible  may  have  been  misled  by  attending  too 
much  to  the  case  of  those  very  simple  objects,  or  those  abstract 
and  determinate  conceptions,  which  are  nearly  identical  to  all 
of  us.  So  far  as  these  are  concerned  intercommunication  might 
really  be  as  easy  as,  say,  a  commercial  reckoning  would  be 
between  a  Frenchman  and  an  Italian  where  both  parties  use 
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coins  (francs  and  lire,  centimes  and  centesimi)  which  are  pre- 
cisely equivalent,  though  they  call  them  by  different  name& 
The  fetmiliar  figures  which  stand  for  the  cardinal  numbers  are  a 
case  in  point,  and  thus  represent,  in  common  with  the  other 
simple  ipathematical  conceptions,  an  almost  unique  example 
of  what  may  be  called  exactly  the  same  ideas  prevalent 
almost  all  the  world  over.  A  mere  number  is  read  off  by  each 
individual  in  his  own  distinct  language,  and  excites  in  each 
mind  precisely  the  same  idea.  Hence,  to  the  very  limited 
extent  thus  implied,  we  really  have  a  Universal  (written,  but 
not  spoken)  Language  of  the  very  kind  contemplated. 

But  as  regards  the  vast  bulk  of  the  various  ideas  which 
compose  our  intellectual  stock,  such  a  simple  process  of  transfer 
of  exact  equivalents  is  quite  out  of  the  question.  Many  words 
of  one  language  have  really  no  strict  equivalent  in  any  other, 
the  collateral  and  acquired  associations  being  so  different  that 
the  meanings  seriously  diverge.  To  take  but  an  elementary 
example.  If  we  cannot  substitute  the  word  *  donkey '  for  *  ass ', 
or  'papa'  for  'father',  in  any  sentence  of  prose  or  poetiy, 
without  a  certain  change  of  signification,  is  it  likely  that  even 
two  languages  should  be  found  which  like  machines  with  inter- 
changeable fittings  correspond  precisely,  part  for  part,  with 
each  other? 

Hence  the  more  thoughtful  of  those  who  have  undertaken 
the  problem  have  recognized  the  necessity  of  a  careful  revision 
and  reclassification  of  all  the  things  to  be  named,  or,  what 
comes  to  the  same  result,  of  all  the  ideas  with  which  we  have 
to  deal.  In  some  of  these  attempts, — as,  for  instance,  in  Wilkins' 
Real  Character,  to  be  presently  noticed, — this  determination 
and  arrangement  of  categories  occupies  fiu:  the  greater  portion 
of  the  whole  volume. 

(3)  One  more  requirement  is  obviously  necessary  in  order 
to  secure  all  that  a  Universal  Language  should  demand.  This 
is,  of  course,  that  provision  should  be  made  for  its  oral  as  well 
as  its  visible  or  written  communication.  A  set  of  symbols  the 
signification  of  which  can  be  at  once  recognized  all  the  world 
over,  like  the  cardinal  numbers  already  referred  to,  is  very  well 
in  its  way.  But  we  do  not  live  by  reading  and  writing  alone ; 
and  if  people  are  to  speak  with  each  other  by  word  of  mouth 
they  must  of  course  agree  to  attach  the  same  sounds  to  the 
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symbols  they  employ.  Acoordingly  those  writers  who  have,  like 
Wilkins,  attempted  a  complete  solution  of  the  problem,  have 
considered  themselves  forced  to  discuss  at  some  length  the 
number  and  nature  of  the  really  distinct  vowel  and  consonant 
sounds  utterable  by  our  vocal  organs,  with  the  view  of  making 
the  most  convenient  selection  from  amongst  them.  Here,  again, 
the  distinction  in  question  has  been  emphasized  by  the  intro- 
duction of  a  pair  of  correlative  terms,  viz,  those  of  Pasigraphie 
and  Pasilcdie. 

The  value  of  a  Universal  Language  which  should  be  only 
adapted  for  written  communication,  as  distinguished  from 
spoken,  may  seem  small.  It  is  probable  that  some  of  the 
early  writers  who  made  such  ingenious  and  persistent  efforts  to 
introduce  such  a  device  were  greatly  influenced  by  the  example 
of  Chinese.  The  idea  seems  to  have  been  long  and  widely 
prevalent  that  this  nation  really  had  a  number  of  perfectly 
distinct  spoken  languages  but  only  one  written  language :  that 
amongst  them  the  old  saying  iroXKal  flip  0vr)roh  yXdaa'ai  fiia 
S*  ddavdro^a-iv  held  good,  with  the  substitution  of  speakers  and 
readers  for  mortals  and  immortals.  This  idea  finds  its  most 
remarkable  expression  in  a  work  of  the  eighteenth  century 
(Berger:  Plan  zu  einer  allgemeinen  Rede,  1779)  whose  author 
claims  to  have  no  higher  aim  than  "to  imitate  the  great 
invention  of  the  Chinese^".  He  considers, — what  better  know- 
ledge has  shown  to  be  a  rather  exaggerated  account, — that  the 
various  dialects  within  the  Chinese  empire  were  as  vridely 
divergent  as  the  distinct  languages  spoken  in  Europe,  but  that 
the  speakers  of  all  these  various  dialects  could  freely  com- 
municate by  means  of  their  written  symbols.  Considering  then 
that  here  was  an  actual  working  instance  in  point  of  a  people 
in  emplo3rment  of  one  written  language  to  convey  the  ideas  of 
many  perfectly  different  spoken  languages,  they  naturally  con- 
cluded that  their  only  task  was  to  improve  and  simplify  the 
cumbrous  arrangement  of  the  Chinese  by  some  better  invention 
of  a  similar  kind. 

III.     Of  the  many  and  various  schemes  for  a  Universal 

^  A  namber  of  other  instances  might  be  given  from  the  philosophical  writings 
of  ih«  seventeenth  and  eighteenth  oentories,  especially  in  Germany,  showing 
what  an  impression  the  snpposed  state  of  things,  in  this  respect,  in  China,  had 
produced. 
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Language  there  are  two  which  deserve  more  particular  notice ; 
those  of  Leibnitz  and  of  Wilkins :  the  former  from  the  philo- 
sophical and  scientific  preeminence  of  its  author,  and  the  latter 
from  the  ingenuity  and  minuteness  with  which  it  was  wori^ed 
out  in  detail. 

(1)  As  regards  this  scheme  of  Leibnitz  it  would  be  mote 
correct  to  use  the  hypothetical  form,  and  to  say  that  it  would 
be  worthy  of  careful  study  if  we  had  it  adequately  set  before  us. 
Unfortunately  however  the  hints  he  has  communicated  are  so 
fi-agmentary,  and  occur  at  such  very  long  intervals,  that  it  is 
difficult  to  say  with  confidence  what  it  was  exactly  that  he 
had  in  view.  He  had  probably  worked  out  his  scheme  in  his 
own  mind  with  some  minuteness;  for  there  was  no  topic, 
amongst  the  many  and  various  subjects  to  which  he  had  given 
attention,  that  occupied  his  mind  over  a  longer  period  of  his 
life.  He  has  told  us  himself  how  the  idea  first  dawned  upon 
him  when,  as  a  mere  boy  of  fourteen  or  fifteen,  he  began  to 
study  the  Categories  of  the  Aristotelian  Logic.  His  second 
published  work,  De  Arte  CombincUoria,  when  he  was  a  youth 
of  twenty,  deals  with  the  same  idea  and  the  best  way  of  symbo- 
lizing it;  and  in  one  of  his  letters,  two  years  only  before  his 
death,  he  expresses  his  regret  that  he  had  not  a  few  young  and 
helpful  men  to  aid  him  in  working  out  the  details  so  as  to 
complete  his  schemed 

As  it  is,  we  can  say  with  certainty  little  more  than  this. 
He  distinctly  contemplated  something  much  more  far-reaching 
than  a  mere  dictionary.  That  is,  he  did  not  propose  simply  to 
collate  the  various  lists  of  terms  in  actual  use  in  different 
languages  and  to  indicate  these  by  reference  numbers.  He 
mentions  this  as  the  idea  of  some  previous  writers,  but  rejects 
it  as  entirely  insufficient.  His  scheme  on  the  contrary  was 
to  be  analytic.  It  was  to  be  founded  on  a  thoroughly  scientific 
arrangement  of  all  the  possible  objects  of  human  thought.  The 
suggestion  with  which,  as  he  has  told  us  himself,  he  puzzled 
his  teachers  as  a  boy,  pointed  in  this  direction.  He  had  objected 
to  the  common  categories,  and  desired  an  extension  of  them 
which  should  include  not  only  simple  notions,  but  also  complex 

^  See  the  De  Arte  Combinatoria  (Erdm.  p.  27)  :  the  HUtoria  et  Commendatio 
lingua  charaeterietica  (id.  p.  162) :  some  remaiks  in  the  Nouveaux  E$$ai$  (id. 
p.  855)  and  a  letter  to  M.  Bedmond  de  Montmort  (id.  p.  701). 
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notions  and  whole  propositions.  Crude  as  he  admits  his  original 
notion  to  have  been,  it  appears  that  such  an  extension  of  the 
system  of  Categories  formed  the  basis  of  his  scheme  as  he  ever 
afterwards  conceived  it. 

With  these  materials  to  start  with,  the  next  question  was, 
how  these  elements  of  thought  were  to  be  expressed.  Here 
again  we  are  left  in  doubt.  In  his  Historia,  he  speaks  through- 
out of '  characteristic  numbers ',  which  seems  to  suggest  that  the 
successive  subdivisions  were  to  be  variously  lettered  and  num- 
bered; so  that  anything  might  be  indicated  thereby,  as,  for 
instance,  we  might  call  for  a  book  at  the  British  Museum  by  its 
class  number,  (17 .  26 .  2007,)  whatever  it  might  be.  Elsewhere 
he  objects  to  numbers  as  not  being  sufficiently  natural  in  their 
distinctiveness,  and  proposed  geometrical  lines  and  points;  a 
point  for  unity,  a  group  of  points  for  the  idea  of  plurality,  &c. 
However  this  might  be,  some  scheme  of  sensible  symbols 
suitable  for  universal  recognition  was  clearly  intended.  In  fact 
the  library  at  Hanover,  where  Leibnitz's  MSS.  are  preserved, 
is  said  to  contain  a  quantity  of  sheets  covered  with  actual 
specimens  of  the  character  which  he  had  adopted  at  one  time 
or  another. 

Nor  is  there  any  more  doubt,  in  the  third  place,  as  to  the 
advantages  contemplated  by  his  method,  than  there  is  as  to  its 
main  foundation  and  its  mode  of  symbolization  or  communication. 
The  method  was  to  aid  in  invention  and  in  judgment,  and  was 
not  to  be  merely  a  medium  of  communication.  There  is  a 
striking  analogy  between  the  terms  in  which  he  speaks  of  his 
invention,  and  those  in  which  Bacon  described  his  method  of 
Induction.  Each  of  them  considered  that  he  could  put  into 
the  hands  of  men  an  instrument  or  "  organon  " — the  very  word 
used  by  Leibnitz, — ^which  should  not  only  be  an  enormous 
help  to  thought,  but  should  do  much  towards  equalizing  the 
intellectual  achievements  of  all  thinking  people.  Compare,  for 
instance.  Bacon's  well  known  analogy,  between  the  advantage 
ftimished  by  his  method  and  those  ftimished  by  a  pair  of 
compasses  when  we  have  to  draw  a  circle,  with  the  following 
remarks  of  Leibnitz ; — 

''numeris  autem  characteristicis  plerarumque  notionum  semel 
constitutis  habebit  genus  humanum  organi  genus  novum,  plus 
multo  mentis  potentiam  aucturum,  quam  vitra  optica  oculos 
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juverunt...  Nee  unquam  acus  magnetica  plus  commodi  navi- 
gantibus  attulit,  quam  hsec  cjniosura  experimentonim  mare 
traDantibus  feret". 

The  following  passages  will  show  how  subordinate  he  con- 
sidered the  mere  process  of  communication  to  be  in  compariscm 
with  the  higher  functions  of  judging,  reasoning,  and  disco  v^ering, 
which  were  to  be  aided  by  his  method.  He  tells  Montmort 
that  if  he  were  younger  he  should  still  hope  "to  produce  a 
apecieuse  g4nirale — [one  of  the  names  employed  to  denote  his 
symbolic  scheme] — in  which  all  the  truths  of  reason  should  be 
reduced  to  a  sort  of  classification.  This  might  be  at  the  same 
time  a  kind  of  Universal  Language  or  writing".  And  again, 
in  the  Initia  scientice  generalis,  "whereby,  when  controversies 
arise,  there  would  be  no  more  occasion  for  disputes  between 
two  philosophers  than  between  accountants.  It  would  suflBce 
for  them  to  take  pen  in  hand,  to  sit  down  to  their  tables,  and 
to  say  to  each  other,  let  us  calculate  ".  It  is  obvious  that  the 
same  motive  was  at  work  upon  him  when  he  sketched  out 
some  symbolic  developments  of  Common  Logic.  For  instance, 
in  his  Non  inelegans  specimen  demonstrandi  in  ahstractis,  he 
gives  rules,  couched  in  algebraic  notation,  for  combining  by 
addition  the  two  notions  A  and  B,  and  thus  building  up  a 
complex  notion  which  we  may  indicate  by  A^-B.  Such  a 
combination,  thus  symbolically  expressed,  was  to  play  the  part 
of  a  universal  sign  for  the  purpose  in  hand,  but  it  was 
primarily  meant  to  advance  thought  rather  than  to  commu- 
nicate it. 

As  we  are  not  concerned  with  the  history  of  opinion  on 
this  subject,  and  still  less  with  that  of  Leibnitz  in  particular, 
it  would  be  a  waste  of  time  to  speculate  on  the  probable  out- 
lines of  his  scheme.  Where  a  definite  conception, — that  of  a 
Universal  Language, — is  before  us,  it  will  serve  our  purpose 
better  to  consider  what  has  been  done  by  some  person,  however 
inferior  in  capacity  to  Leibnitz,  who  has  actually  worked  out 
his  scheme  in  all  its  detail. 

(2)  Such  an  instance  is  admirably  furnished  by  Wilkins, 
in  his  work,  so  well  known  by  name,  A  Real  Character  and 
Philosophical  Language^.     The  general  conception  of  this  work 

1  The  work  was  pablished  by  order  of  the  Boyal  Society  in  1668.    Wilkins 
was  at  that  time  dean  of  Bipon,  and  afterwards  bishop  of  Chester.    He  was  one 
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is  similar  to  that  of  a  number  of  others  on  the  same  subject ; 
his  scheme  starting  like  that  of  Leibnitz,  from  the  doctrine  of 
the  Categories.  That  is,  he  commences  with  a  sjrstematic 
division  or  classification  of  all  the  possible  objects  of  apprehen- 
sion and  communication.  The  language  in  which  he  speaks  of 
this  process  is  nearly  identical  with  that  in  which  Mill  introduces 
the  Categories  in  his  Logic,  as  a  substitute  for  those  of 
Aristotle.  "  The  first  thing  to  be  considered  and  enquired  into 
is,  concerning  a  just  enumeration  and  description  of  such  things 
or  notions  as  are  to  have  marks  or  names  assigned  to  them.... 
The  principal  design  aimed  at  in  these  tables  is  to  give  a  suf- 
ficient enumeration  of  all  such  things  and  notions  as  are  to 
have  names  assigned  to  them,  and  withal  so  to  combine  these 
as  to  their  order  that  the  place  of  everything  may  contribute  to 
a  description  of  the  nature  of  it." 

Wilkins  expressly  contrasts  this  method  with  that  which 
had  been  adopted  by  some  of  his  predecessors,  who  had  started 
with  a  classification  of  the  words  in  some  language  rather  than  of 
the  objects  to  which  the  words  refer.  The  labour  expended  in 
drawing  up  his  list  of  categories  is  very  great.  He  assigns  forty 
of  these  primary  divisions, — showing  in  this  respect  a  much 
more  adequate  appreciation  of  the  magnitude  of  his  task  than 
was  possessed  by  some  others  who  wrote  long  after  him, — and 
even  these  forty  only  include  what  he  calls  integrals;  a  large 
number  of  particles  being  put  aside  for  separate  treatment. 
The  elaboration  of  these  categories  with  their  successive  di- 
visions occupies  300  pages.  The  portions  of  the  work  which 
refer  to  Natural  History  were  composed  for  him  by  learned 
fiiends;  that,  for  instance,  which  deals  with  plants  being  said  to 
be  the  work  of  the  celebrated  Ray.  The  arrangement  made  in 
this  latter  case  was  doubtless  suggested  by  the  special  object 
which  Wilkins  had  in  view,  as  the  grouping  of  the  genera  would 
have  been  almost  grotesque  on  any  ordinary  principles  of 
scientific  classification. 

These  forty  primary  categories  are  then  divided  into  'dif- 

of  the  original  founders  of  the  Royal  Societj ;  and  was  the  author  of  several 
ingenious  mathematical  and  physical  works.  His  work  on  Language,  it  may  be 
remarked,  narrowly  escaped  destruction  in  the  great  fire  of  1666.  Much  of  the 
MS.,  and  all  the  already  printed  copies,  with  two  exceptions,  did  indeed  perish, 
and  the  author  lost  two  years  in  reproducing  his  work. 
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ferences',  and  these  again  into  'species'.  This  triple  sub- 
division comprises  the  bulk  of  the  subject  matter;  but  as  it 
deals,  so  &r,  mainly  with  material  considerations  there  still 
remain  a  large  number  of  modifications,  grammatical  and  other- 
wise, which  have  to  be  taken  into  account.  The  former  WiUrins 
calls  by  the  name  of  '  Universal  Philosophy ',  the  latter  by  that 
of '  Philosophical  Grammar '. 

The  next  step  of  course  is  to  devise  a  set  of  symbols  or 
characters  to  denote  these  classes.  He  lays  down,  very  reason- 
ably, the  main  principles  which  ought  to  guide  us  in  our 
selection ;  namely  that  the  characters  should  be  legible,  easy  to 
write,  readily  distinguishable,  and  so  forth.  It  is  also  main- 
tained that  they  should,  as  &r  as  is  compatible  with  their 
essentially  arbitrary  character,  have  some  signification  or  sug- 
gest some  analogy :  that  is,  that  the  same  sort  of  meaning  in 
different  directions  should  have  the  same  sort  of  sign;  that 
slight  modifications  of  this  meaning  should  be  indicated  by 
slight  alterations  of  this  sign,  and  so  on.  The  sjnnbols  he 
selected  resemble  in  their  general  character  those  of  some 
modem  systems  of  shorthand,  and,  as  far  as  one  can  judge  fix)m 
their  appearance,  are  capable  of  easy  and  rapid  use^. 

The  working  of  this  scheme  is  as  follows.  Each  of  the  forty 
main  divisions  has  a  certain  symbol  attached  to  it ;  whilst  the 
successive  determinations  or  specializations,  required  in  order 
to  narrow  the  general  idea  down  to  the  specific  one  which  is 
supposed  to  be  before  us,  are  marked  by  their  appropriate 
symbols.  One  of  his  own  examples,  that  of  the  word  or  notion 
'  father ',  will  serve  to  explain  this.  He  says  of  it  "  This  next 
character,  being  of  a  bigger  proportion,  must  therefore  represent 
some  integral  notion.  The  genus  of  it  is  appointed  to  signify 
ceconomical  relation.  And  whereas  the  transverse  line  at  the 
end  towards  the  left  hand  hath  an  affix,  making  an  acute  angle 
with  the  upper  side  of  the  line,  therefore  doth  it  refer  to  the 
first  Difference  of  that  Genus,  which  according  to  the  tables  is 
Relation  of  Consanguinity.  And  there  being  an  affix  making  a 
right  angle  at  the  other  end  of  the  same  line,  therefore  doth  it 

^  His  notation  was  probably  snggested  by  some  system  of  shorthand  in 
actual  use.  It  is  worth  noting  that  he  speaks  of  the  use  of  shorthand  as  being 
at  that  time  almost  confined  to  England,  and  as  being  a  matter  of  interest  mod 
surprise  to  foreigners. 
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signify  the  second  species  under  this  Difference,  viz.  direct 
ctscending,  by  which  the  notion  of  parent  is  defined".  And 
similarly  with  any  other  of  the  integral  notions  contained  in 
the  Category. 

The  nature  of  the  above  process  is  more  clearly  described 

in  a  later,  and  very  inferior  production  to  that  of  Wilkins, 

published  in  1797  under  the  name  of  Pasigraphie.    It  was 

anonymous,  but  issued  fit)m  a  so-called  Bureau  de  Ptmgraphie 

at  Paris :  it  appeared  simultaneously  in  French  and  German^ 

The  author  was  fer  fix)m  adopting  Bacon's  apophthegm  about 

the  vastly  superior  subtlety  of  nature  over  art,  for  he  attempts 

to  construct  his  scheme  with  no  more  than  twelve  arbitrary 

symbols.    Of  these  symbols  he  contemplates  only  combinations 

involving  three,  four,  and  five,  respectively.     The  simplest  of 

these  is  regarded  as  sufficiently  comprehensive  to  represent  the 

common  wants  of  everyday  life ;  the  second  class  is  intended 

mainly  for  merchants  and  men  of  business;  whilst  the  third  will 

suffice  to  grapple  with  the  mysteries  of  philosophy.     A  couple 

of  examples  will  amply  suffice.     Take,  for  instance,  the  word 

Investigation.    This  is  considered  to  demand  a  combination  of 

five  symbols.    The  first  directs  us  to  the  heading  which  treats 

of  '  perceptive  and  intelligent  man ' :  the  second  to  a  column 

headed  'mind  or  spirit  of  man':  a  third  to  the  powers  of 

thinking,  and  so  on.      The  fifth    such  determination,  it  is 

thought,  would   be    sufficiently  precise,  and  would,  in   any 

complete  pasigraphical  dictionary,  land  us  definitely  in  the  word 

'investigation'.    In  the  same  way  he  even  attempts  to  run 

down  and  identify  proper  names.     Thus  Ratisbon,  or  Regens- 

burg,  is  to  be  identified  by  four  steps.     The  first  lands  us  in 

*  parts  of  the  world ' ;  the  next  takes  us  on  to  those  which  are 

'  devoted  to  trade  or  business ' ;  the  third  to  those  in  Germany. 

It  needs  no  showing  that  such  a  process  as  this, — which 

strongly  reminds  us  of  the  children's  game  of  guessing  an  object 

thought  of,  after  three  or  four  questions  about  it  have  been 

answered, — cannot    possibly  conduct  us  beyond    generalities. 

Stating  the  problem  in  the  technical  language  of  Logic,  such 

a  procedure  serves  us  moderately  well  through  the  successive 

stages  of  a  Category  till  we  come  down  to  an  infima  species. 

^  It  is  described  as  being  the  production  of  J...  Yon  M...,  an  ex-officer  of  some 
German  State. 

V.  34 
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Then  oome  the  so-called  individual  distinctions,  and  there  such 
a  scheme  leaves  us  in  the  lurch. 

So  fiur  we  have  been  concerned  only  with  the  written 
symbols.  But  the  fall  title  of  Wilkins'  book  is,  "a  Beal 
Character  and  a  Philosophical  Language".  That  is,  it  was 
intended  to  be  a  spoken  language  as  well.  To  cany  out  this 
design  Wilkins  enters  into  some  enquiry  as  to  the  number  and 
nature  of  the  really  distinct  sounds  utterable  by  the  human 
organs  of  speech.  The  adjustment  of  the  selected  sounds, 
corresponding  to  the  various  subdivisions  of  nameable  things,  is 
closely  analogous  to  that  which  was  adopted  in  the  selection  ct 
symbols.  He  chooses  forty  of  the  most  simple  and  distinct 
syllables  for  the  genera.  The '  differences '  by  which  the  genera 
are  subdivided  are  marked  by  a  selected  set  of  consonants 
placed  after  these  syllables;  whilst  the  'species'  which  give 
the  final  determination  are  added  on  as  a  seccnid  syllable,  thus 
making  all  his  significant  spoken  words  dissyllables. 

The  above  brief  indication  will  serve  to  show  the  nature  of 
Wilkins'  attempt;  and,  granting  that  it  was  desirable  to 
undertake  the  work,  there  can  be  no  denying  th^t  he  has  set 
about  its  performance  in  a  complete  and  philosophical  manner. 
He  has  moreover  given  actual  illustrations  of  its  executi(»i. 
For  instance,  the  Creed  and  the  Lord's  Prayer  are  displayed  in 
fall ;  and  this  both  in  the  written  character,  and  phonetically, 
in  order  to  show  how  the  characters  should  be  pronounced. 
Comparing  his  own  scheme  with  the  Latin  language,  he  dwells 
upon  the  many  defects  which  the  latter  displays,  in  common 
with  every  other  known  language,  in  respect  of  redundancy, 
deficiency  and  ambiguity.  As  regards  the  one  all-important 
question  of  feasibility,  that  is,  whether  such  a  purely  artificial 
language  could  ever  be  practically  put  into  operation,  he 
entertains  no  doubt  whatever.  Indeed  he  estimates  that  its 
acquisition  would  demand  about  one-fortieth  part  of  the  time 
and  labour  involved  in  acquiring  the  same  £%miliarity  with 
Latin.  Assuming  that  this  requires  about  forty  months,  he 
considers  that  his  own  'Character'  could  be  mastered  by  a 
person  of  ordinary  diligence  in  one  month.  Those  who  have 
gone  through  the  labour  of  acquiring  a  knowledge  of  common 
shorthand,  where  no  new  language  has  to  be  learnt  and  where 
we  have  only  to  fit  in  a  new  set  of  symbols  to  the  words  of  our 
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native  speech,  will  i:egard  this  estimate  as  rather  sanguine.  As 
regards  the  comprehensiveness  of  his  work  it  ought  in  fairness 
to  be  stated  that  the  latter  part  of  it  is  devoted  to  a  dictionary 
of  English  words,  each  of  which  is  duly  assigned  its  place  in 
the  system  of  Categories.  As  this  diotionaiy  must  contain,  on 
a  rough  estimate,  some  13,000  words;  and  as  eveiy  one  of  these 
is  determined  by  the  triple  assignment  of  genus,  difference,  and 
species,  and  is  therefore  communicable  by  its  written  character 
and  its  spoken  sound;  it  must  be  admitted  that  the  'Real 
Character  and  Philosophical  Language'  does  at  any  rate  per- 
form its  undertaking  to  assign  a  convenient  artificial  word  for 
all  the  principal  objects  of  human  thought. 

It  may  be  remarked  that  the  sanguine  expectations  of 
Wilkins,  as  to  the  ease  and  rapidity  with  which  the  new 
language  may  be  acquired,  are  common  to  most  of  these  in«* 
ventors;  as  might  indeed  have  been  expected.  In  fact  he  is 
&r  surpassed  here  by  some  of  his  successors.  Berger,  for 
instance  (Plan  zu  einer  aUgemeinen  Rede,  1779)  suggests  that 
the  authorities  should  compel  all  innkeepers,  in  town  and 
country,  to  learn  his  artificial  language  for  the  convenience  of 
their  guests.  He  reckons  that  his  spoken  language  could  be 
acquired  by  an  average  person  in  eight  dajrs,  and  that  then  one 
more  day  would  suffice  for  the  acquisition  of  the  written 
character.  Cave  Beck  however  (Univereai  Character,  1657) 
had  gone  further  still.  He  claimed  for  his  invention  that  "  the 
practice  thereof  may  be  attained  in  two  hours'  space  ". 

Any  attempt  at  a  history  of  these  inventions  would  have  to 
give  some  account  of  the  different  symbols  or  characters  which 
have  been  employed.  As  may  be  supposed,  these  are  very 
various ;  no  two  authors  apparently  having  made  any  attempt 
to  work  in  concert.  The  majority  have  proposed  entirely  new 
symbols,  choosing  these  by  the  sole  consideration  of  economy 
of  time  and  trouble  in  writing  them.  Some  have  employed 
characters  bearing  a  generic  resemblance  to  those  of  modem 
shorthand  (e.g.  Wilkins;  B^mar,  Prcecepta  grammaiica,  1772; 
Berger).  Others  have  employed  ordinary  numerical  figures. 
This  was  suggested  by  Leibnitz,  and  was  put  in  practice  by 
Beck,  and  Solbrigius  (Scriptura  cecumenica,  1723).  Others, 
again,  have  employed  ordinary  letters  and  words,  putting  their 
own    novel  interpretation  upon   these.      This  was   the  plan 

34—2 
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adopted  by  Dalgamo  (Ars  signorum,  1661).  Of  these  various 
plans  the  first  certainly  seems  the  best.  If  we  are  to  go  to  the 
expense  of  a  new  language  it  is  quite  worth  paying  the  slight 
extra  cost  of  a  new  character  for  it ;  since  our  existing  figures 
and  letters,  having  come  down  from  a  remote  antiquity,  seek 
anything  but  clearness  and  simplicity  as  their  primary  aim. 

I  have  discussed  these  schemes  with  what  some  readers 
may  think  needless  minutenes&  But  there  are  several  reasons 
for  giving  careful  attention  to  them.  For  one  thing  any  pro- 
ject in  which  such  a  man  as  Leibnitz  earnestly  believed,  and  to 
which  he  directed  intermittent  attention  through  sixty  years 
of  his  life,  deserves  respectful  consideration.  To  this  must  be 
added  the  practical  testimony  afforded  by  the  &ct  that  scores 
of  men  of  the  calibre  of  Wilkins  have  undergone  the  labour 
not  merely  of  projecting  schemes  of  this  sort,  but  of  working 
them  out  with  all  minuteness  of  detail  ^ 

But  our  main  justification  for  this  discussion  is  an  intrinsic 
one.  It  seems  to  me  that  a  veiy  instructive  parallel  may  be 
drawn  between  the  state  of  things  in  the  intellectual  world 
out  of  which  the  demand  for  a  new  and  universal  language  has 
arisen,  and  the  state  of  things  in  the  social  world  out  of  which 
the  demand  for  a  new  social  order  has  arisen.  In  each  case 
the  existent  arrangement  is  the  almost  chaotic  result  of  a  long 
and  complicated  process  of  causation;  it  produces  a  mischievous 
and  deplorable  waste  of  resources :  it  has  been  for  centuries 
attacked  on  the  ground  of  its  essential  folly  and  injustice :  and 
one  elaborate  scheme  afler  another  has  been  proposed  by  way 
of  remedy.  Of  course  it  would  be  absurd  to  compare  the 
actual  aggregate  of  human  suffering  entailed  by  the  present 
diversity  of  speech  with  that  which  results  fi-om  great  in- 
equality of  wealth,  but  it  would  be  equally  absurd  to  deny  that 
the  former  is  an  evil. 

^  I  had  DO  oonoeptioD,  before  coming  to  look  into  the  matter  historically, 
how  nomeroas  these  attempts  have  been.  Since  the  time  of  Leibnitz  there  has 
seldom  been  a  decade  without  some  new  publication  of  the  kind.  Passing  over 
all  mere  criticisms  and  notices  in  jonrnals  and  other  works,  I  soon  compiled  a 
list  of  between  thirty  and  forty  of  what  appear  to  be  substantive  works.  If  one 
may  judge  of  the  remainder,  by  the  samples  I  have  had  an  opportunity  of 
consulting,  the  majority  of  these  proposals  must  be  the  production  of  men  who 
have  devoted  much  labour  to  their  task,  and  who  are  imbued  with  marvellous 
hopefulness  as  to  the  ultimate  success  of  their  schemes. 
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The  analogy  however  to  which  I  wish  to  direct  attention 
here  consists  rather  in  the  means  towards  which  we  may  look 
for  a  remedy.  Each  of  the  successive  systematisers  has  so  &r 
completely  fidled  to  convince  any  one  but  himself,  and  possibly 
a  small  body  of  immediate  followers,  that  the  particular  scheme 
he  has  advocated  would  answer  the  purpose.  All  experience 
shows  that  a  change  of  such  a  magnitude  as  is  here  contemplated 
cannot  possibly  be  carried  through ;  and  that,  if  it  could,  the 
loss, — ^what  may  be  called  the  *  capitalized  loss ', — of  the  process 
of  change  would  probably  far  outweigh  the  resultant  gain. 
But  it  seems  none  the  less  true  that  the  natural  evolution  of 
events  is  drifting  us  on  in  the  same  general  direction  as  that  in 
which  the  proposers  of  sudden  and  violent  change  would  have 
transported  us  at  a  bound.  As  we  are  not  dealing  with  Political 
Economy  here  it  would  be  out  of  place  to  enumerate  the  many 
innovations  which  are  being  almost  imperceptibly  introduced  in 
the  direction  of  Socialism.  But  this  chapter  may  be  concluded 
by  pointing  out  some  of  the  ways  in  which  we  are  gradually 
realizing  the  various  advantages  which  the  framers  of  Universal 
Languages  have  striven  to  secure.  Some  of  these  were  in- 
dicated at  the  commencement  of  this  chapter,  and  will  there- 
fore need  but  very  slight  notice. 

For  one  thing,  what  we  now  treat  under  the  head  of  Classi- 
fication, including  what  we  aim  at  under  the  name  of  a  Natural 
as  opposed  to  an  Artificial  system,  covers  in  reality  a  veiy  large 
part  of  what  the  more  scientific  inventors  of  New  Languages 
were  striving  after.  The  reference,  above  made,  to  the  natu- 
ralist Ray  will  remind  the  reader  of  this  coincidence  of  aim. 
In  fact  if  we  remove  from  Wilkins*  work  what  we  should  now 
describe  simply  as  Classification,  nearly  half  of  it  would  be 
abolished.  The  innovators,  in  &ct,  were  perfectly  right  in  the 
ideal  they  had  before  their  minds  here.  From  Leibnitz  onwards 
they  seem,  to  my  thinking,  to  have  been  largely  influenced  by  the 
feeling  that  a  protest  should  be  made  against  the  artificial  and 
narrow  scheme  of  the  recognized  Categories  of  the  Scholastic 
Logic.  They  contemplated  Classification  as  a  means  towards 
improved  intercourse  and  communication.  We  now  see  that  it 
subserves  many  other  ends  than  this,  but  we  thoroughly  agree 
with  them  in  the  desirability  of  securing  what  they  aimed  at. 

So  fsu:  we  have  been  concerned  with  the  basis  of  such  a 
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proposed  language.    As  regards  tHe  actual  medium  of  communi- 
cation there  seems  little  to  add  to  what  has  been  said  already. 
The  irresistible  course  of  events  is  steadily  increasing  the 
relative  importance,  as  a  means  of  communicati<»i,   of  one 
language  out  of  the  multitude  still  existent.    The  matter,  in 
£ACt,  is  being  simply  put  to  the  vote  by  the  population  of  the 
world;  and  the  resolution  is, — we  will  not  say  that  English 
shall  be  the  Universal  Language, — but,  that  it  shall  indefinitely 
tend  towards  becoming  a  supplementary  means  of  communi- 
cation.   This  concerns  the  language  of  life  in  general.     Mean- 
while, as  concerns  subordinate  departments  of  life,  one  class  of 
communications  after  another  is  tending  to  the  adoption  of 
abbreviated  symbols  or  conventional  and  artificially  framed 
words  for  conveying  widely  recognized  conceptions.    Thus  the 
notation  of  chemistry  is  a  language, — a  chemist's  language, — 
universally  employed  all   the  world  over;   as  was  long  ago 
noticed  by  Leibnitz  in  the  parallel  case  of  mathematical  no- 
tation.    So  in  Electricity,  the  units  which  are  now  being  in- 
troduced for  universal  scientific  use  are  most  certainly  the 
elements  of  such  a  language,  for  the  same  word  is  employed  by 
all  to  signify  the  same  thing  or  notion.    So  too  there  is  a 
growing  tendency  to  reduce  the  redundancy  of  distinct  proper 
names  in  use,  by  employing  the  same  name  for  a  place  or 
person  in  all  lemguages,  instead  of  modifying  it  into  harmony 
with  the  pronunciation  or  the  whim  of  each  distinct  nation- 
ality.    We  should  now  hardly  find  four  such  different  words 
as, — Venice,   Venise,  Venedig,  and  Venezia, — for  a  town  or 
village  that  had  only  recently  come  to  be  known  outside  its 
own  country.    All  this,  of  course,  is  but  a  trifling  matter,  but  it 
marks  a  drift  towards  economy  in  respect  of  language.     It  is 
one  little  addition  to  the  stock  of  really  common  speech.    Again, 
in  the  Oceanic  Telegraph  Code,  mentioned  above,  we  have  an 
abbreviated  language  of  the  description,  within  its  own  veiy 
restricted    sphere,  contemplated    by    Leibnitz,    Wilkins,   and 
others.     I  do  not  know  to  what  extent  it  is  used  by  merchants 
of  various  nationalities ;  but  there  is  nothing  more  than  such 
general  acceptance  required  in  order  to  render  it,  over  the 
range  of  topics  which  it  covers,  a  Sp^cievse  g4n&aie,  or  Reed 
Chamcter.    It  is  in  such  humble  commencements,  and  in  such 
isolated  departments,  that  we  may  perhaps  look  for  the  only 
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realization  we  are  ever  likely  to  see  of  the  efforts  of  so  many 
sanguine  and  laborious  inventors  of  past  times.  It  is  a  case  of 
"  bit  by  bit  reform  ",  but  pending  the  indefinitely  remote  period 
at  which  the  now  leading  language  shall  have  acquired  imiversal 
acceptance,  there  is  plenty  of  time  for  reform  of  this  description 
to  effect  very  great  results 


This  chapter  was  written  before  the  recent  revival  of  interest  in 
schemes  of  Universal  Language  which  has  been  owing  to  the 
publication  of  VolapHk,  and,  since  then,  to  the  more  serious  effort^ 
Esperanto,  Whether  this  latest  attempt,  or  any  successor  to  which 
it  may  yield  place,  will  have  better  success  than  those  which 
have  preceded,  time  will  show.  Those  who  realize  how  numerous 
these  attempts  have  been  during  the  last  two  centuries,  and  with 
what  zeal  and  confidence  they  have  been  supported,  may  be  excused 
if  they  feel  considerable  doubts  upon  the  subject.  Two  things  seem 
quite  certain.  In  the  first  place  the  general  introduction  of  a 
supplemeutary  means  of  communication  would  be  an  immense 
convenience  to  the  intelligent  tourist,  traveller,  and  merchant. 
But,  in  the  second  place,  it  seems  equally  clear  that  such  a  means 
of  communication  can  never  approach  to  the  functions  of  one  of  those 
national  languages  in  which  thousands  of  fellow-citizens  have  thought 
and  felt  in  common  from  their  earliest  conscious  hour ;  nor  can  it 
hope  to  possess  those  permanent  masterpieces  of  expression  which 
serve  as  a  common  appeal,  and  help  to  set  a  standard  for  our 
guidance. 

In  any  case  such  attempts  as  these  do  not  seem  to  enter  into  the 
logician's  special  province.  They  do  not  raise  those  interesting 
logical  and  philosophical  topics  which,  for  our  purposes,  give  Qiost 
of  their  value  to  such  schemes  as  those  of  Leibnitz  and  Wilkins. 


CHAPTER  XXIIL 

EXTENSIONS  OF  OUR  GENERAL  POWERS  OF  OBSERVATION. 

In  a  former  chapter  some  indication  was  given  of  the  natoie 
of  mere  Observation,  as  distinguished  from  Inference.  Apart 
from  the  particular  difficulty  there  discussed,  namely  that  of 
determining  the  point  at  which  one  of  these  processes  may  be 
considered  to  end  and  the  other  to  commence,  there  is  not  much 
to  be  said  upon  the  subject;  regard  being  had  to  the  limits 
within  which  this  treatise  is  confined  The  Psychological  and 
Metaphysical  difficulties,  which  underlie  any  theory  of  Obser- 
vation, have  to  be  passed  by  on  the  one  side,  as  taking  up  the 
enquiry  at  too  early  a  stage  for  us  here.  And  similarly  the 
mechanical  devices,  by  which  our  powers  of  observation  are 
improved  and  extended,  have  to  be  passed  by  on  another  side, 
as  carrying  the  enquiry  too  fer  into  the  region  of  the  practical 
The  one  class  of  considerations  is,  so  to  siy,  too  central  and 
the  other  too  peripheral  to  &11  properly  within  the  scope  of 
a  treatise  on  Logic. 

There  is,  however,  one  general  enquiry  connected  with  the 
subject  of  Observation  which  deserves  some  discussion  here,  if 
only  for  the  reason  that  it  does  not  seem  to  have  been  hitherto 
claimed  by  writers  either  on  Philosophy,  Psychology,  or  Applied 
Mechanics  and  Instrument  making.  The  questions  here  con- 
templated are  such  as  these :  What,  in  general  terms,  is  meant 
by  the  expression  "improving  our  powers  of  Observation"? 
Over  what  range,  as  regards  varieties  of  observation,  can  such 
improvement  be  actually  or  conceivably  effected?  To  what 
point,  as  regards  refinement,  can  this  improvement  be  carried 
out?  The  enquiry  before  us  might  be  briefly  expressed  in 
language  which,  taken  by  itself,  would  certainly  require  some 
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explanation,  by  asking,  What  is  the.  nature  and  what  the  limits 
of  our  control  over  space  and  time  ? 

We  start  here,  as  always  in  Material  Logic,  from  the  dual 
standpoint ;  namely  from  that  which  postulates  an  observer  and 
an  object,  the  former  endowed  with  various  faculties  of  sense, 
the  latter  possessing  various  attributes.  This  seems  to  suggest 
three  difiTerent  wajrs  in  which  we  might  conceivably  improve 
our  powers  of  observation ;  for  (1)  we  might  simply  endeavour 
to  get  nearer  to  the  object  in  question,  so  that  the  senses  might 
be  put  to  less  strain  in  cognizing  it;  (2)  we  might  endeavour  to 
enlarge  the  object,  or  in  some  other  way  to  intensify  its  opera- 
tion upon  the  senses ;  or  (3)  we  might  confine  the  improvement 
to  our  own  sensitive  powers,  by  endeavouring  to  make  these 
more  delicate  and  refined.  We  will  examine  successively  what 
can  be  done  in  each  of  these  directiona 

(I)  In  regard  to  the  first  of  these  points  we  are  apt  to 
forget  in  what  an  overwhelming  number  of  cases  our  logical 
inferences  are  merely  a  substitute  for  simple  and  direct 
observation ;  a  substitute  to  which  we  are  compelled  to  resort 
fix>m  inability  to  approach  sufficiently  closely  to  the  object  in 
question.  So  great  is  our  triumph,  and  so  complete  sometimes 
our  success,  in  finding  ingenious  substitutes,  by  processes  of 
reasoning,  for  what  might  conceivably  be  attained  by  a  mere 
change  of  position,  that  we  come  to  overlook  how  almost 
ridiculously  simple  would  be  the  end  at  which  we  aim,  if  only 
our  faculties  of  locomotion  were  less  restricted  than  they  are. 
There  are  myriads  of  facts  about  which,  if  any  doubt  is  felt,  it 
is  dispelled  almost  at  once  by  some  one  just  going  to  look  at 
the  objects;  there  are  mjoiads  of  other  facts,  in  all  essential 
points  often  just  as  simple,  which  because  unfortunately  we  are 
unable  to  go  and  look  at  the  objects,  task  all  the  powers  of 
thought  of  our  profoundest  philosophers,  and  the  most  exquisite 
skill  of  our  instrument  makers,  in  the  attempt  to  observe  them 
indirectly.  If  we  want  to  know  how  hot  it  is  at  the  Antipodes 
.we  go  there  ourselves,  or  send  someone  else  there,  with  a 
thermometer.  But  if  we  want  to  know  how  hot  it  is  half  way 
there,  namely  at  the  centre  of  the  earth,  or  whether  the  centre 
is  solid  or  liquid,  we  are  led  into  the  most  intricate  questions 
of  physics  and  mathematics,  through  which  our  best  authorities 
have  not  yet  succeeded  in  finding  their  way  with  any  certainty. 
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Similar  considerations  apply  ako  to  the  case  of  time.     Very 
many  of  the  facts  which  the  ordinary  historian  works  ont  by 
elaborate  comparison  of  records,  and  by  inferences  from  these, 
are  such  as  he  could  settle  at  once  to  his  satisfaction,  if  only  he 
could  just  step  back  into  the  time  in  question.     The  witneas 
from  whom  the  records  have  come  may  doubtless  have  been  a 
direct  observer,  but  we  do  not  know  that  we  can  always  trust 
him,  and  we  know  that  we  cannot  cross-examine  him.     A  few 
hours  spent  in  personal  observation  on  the  spot  by  a  critical 
historian  himself,  would  sometimes  be  worth  a  whole  volume  of 
records  compiled  by  contemporary  witnesses.     This  must  be 
specially  the  case  when  we  are  concerned  rather  with  general 
tendencies  and  dispositions  than  with  specific  facts.     People 
have  disputed  for  instance,  and  will  continue  to  dispute,  whether 
and  to  what  extent  our  age  is  more  moral  than  former  ages. 
What  a  light  we  should  gain  upon  this  point  if  only  some 
London  police  magistrate,  some  doctor  in  general  practice,  or 
some  shrewd  man  about  town,  could  go  with  proper  intro- 
ductions into  some  other  century,  and  live  for  a  few  months 
amongst  its  inhabitants. 

Of  course  many  of  the  past  &cts  which  we  want  to  determine 
rest  upon  no  personal  testimony.  We  cannot  appeal  to  the 
witness,  because  he  was  never  present.  And  yet  the  facts 
themselves  may  be  of  just  the  same  kind  as  those  every-day 
phenomena  in  the  estimate  of  which  any  one  ordinary  person  is 
about  as  good  a  judge  as  any  other.  Such  enquiries  as  whether 
the  earth  was  once  fluid,  and  whether  the  glacial  period  pre- 
vailed as  &r  as  the  south  of  Europe,  are  not  in  themselves 
harder  to  answer  than  the  questions  whether  the  lava  from 
Erakatoa  was  fluid,  or  whether  there  is  an  open  sea  in  winter 
on  the  north  coast  of  Iceland.  So  &r  as  any  difficulties  in  the 
actual  phenomena  are  concerned  they  could  be  settled  at  once  by 
any  witness  as  good  as  an  ordinary  trustworthy  skipper.  He 
would  merely  have  to  describe  what  he  had  seen  and  felt  in  one 
case,  as  in  the  other,  and  the  matter  would  be  set  at  rest  at  once. 

We  can  readily  see  therefore  how  important  would  be  a 
more  complete  control  over  space  and  time, — as,  for  want  of 
some  better  compendious  expression,  I  have  ventured  to  call  it, 
— for  nearly  all  purposes  in  which  inference  is  concerned.  Any 
such  control,  if  really  complete,  would  at  once  supersede  the 
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need  for  much  of  our  present  calculation :  for  why  cany  on  in 
the  study  a  tedious  and  circuitoUls  process,  when  the  direct 
process  for  which  this  is  merely  a  substitute,  is  itself  within 
our  power  ?  And,  as  regards  the  cades  in  which  we  might  still 
have  to  resort  to  inference,  our  position  would  be  immensely 
strengthened  The  wider  the  basis  of  observations  from  which 
^pfe  start,  the  better  grounded  as  a  rule  are  our  conclusions,  and 
the  more  convenient  the  processes  of  arriving  at  them.  Every 
extension  of  power  therefore  which  we  could  gain  over  these 
two  all  pervading  conditions  of  things  would  diminish  the 
sphere,  and  lighten  the  task,  of  inference. 

Before  looking  closer  into  details  let  us  just  enquire  for 
a  moment,  what  it  is  that  we  desire :  in  other  words,  what  are 
the  requirements  for  that  extended  power  of  observation  which, 
if  folly  complete,  would  render  most  of  our  inferences  super- 
fluous ;  and  which  in  proportion  as  it  approaches  completeness 
SO  powerfully  aids  our  inferences  ?  Briefly  the  result  may  be 
summed  up  by  saying  that  what  we  want  is  free  power  to  move 
about  at  will,  or  else, — the  alternative  comes  to  the  same  thing, 
since  all  motion  and  position  are  relative, — to  move  the  observed 
object  in  any  way  we  please.  Obvious  as  this  condition  is,  few 
people  realize,  until  their  attention  is  expressly  directed  to  it, 
how  very  nearly  the  distinction  between  Observation  and 
Inference  corresponds  to  the  difference  between  the  conditions 
of  things  in  respect  of  which  we  do  possess  this  power  and  of 
those  in  respect  of  which  we  do  not. 

Take  a  trivial  example  for  illustration.  I  am  inspecting 
some  small  object,  say  a  penknife  of  unfSEtmiliar  construction, 
and  I  want  clearly  to  understand  its  mechanism,  size,  and  shape. 
How  is  it  that  I  am  able  to  do  this  so  completely  and  accu- 
rately ?  Mainly  because  I  am  able  to  turn  it  about  at  will,  so 
as  to  present  any  face  toward  me,  and  to  put  it  at  any  required 
distance  firom  the  eye.  By  running  the  eye  repeatedly  over 
the  main  outlines,  and  by  recurrence  to  characteristics  already 
observed  so  as  to  bring  them  into  connexion  with  other  charac- 
teristics, we  succeed  in  mentally  building  up  the  various  parts 
into  one  connected  whole.  We  then  consider  that  we  have 
taken  the  entire  object  in,  or  that  we  understand  it. 

Such  an  example  as  this  represents  the  extreme  in  one 
direction;  that,  namely,  in  which  owing  to  our  almost  entire 
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control  over  our  relative  position  towards  the  object  in  question. 
Inference  is  almost  entirely  superseded  by  direct  Observation. 
At  the  opposite  pole  lies  that  class  of  cases  in  which  Obs^- 
vation  gives  place  entirely  to  Inference :  for  instance  a  planet 
which  no  one  has  seen,  but  which  the  astronomer  has  inferred 
from  its  effects  on  the  neighbouring  planets;  or  any  conclusions 
which  we  may  draw  as  to  the  constitution  and  condition  of  the 
interior  mass  of  the  earth,  or  about  events  which  are  now 
remote  in  time. 

But  between  these  two  extremes  lies  a  large  field  over  which 
mechanical  aids  can  help  us.  If  we  are  not  able  directly  to 
alter  our  relative  position  of  observation,  the  next  best  thing  is 
to  find  some  device  by  which  we  can  do  this  indirectly,  by 
attaining  the  same  result  as  would  be  secured  by  such  a 
supposed  alteration.  A  large  number  of  instruments  are  solely 
directed  to  this  purpose,  and  may  range  firom  the  simplest 
contrivance  up  to  the  most  costly  and  elaborate  inventions  of 
mechanical  skill  When  the  penknife  lay  before  me,  and  I 
wanted  to  observe  the  under  side,  I  just  turned  it  over.  But 
when  the  dentist  wants  to  observe  the  back  side  of  a  tooth,  or 
the  surgeon  to  examine  the  state  of  the  throat  farther  down 
than  can  be  directly  seen,  they  have  to  help  themselves  with 
instruments  in  the  shape  of  duly  constructed  mirrors.  These 
are  nothing  but  simple  substitutes  for  that  direct  observation 
which  we  so  easily  obtain  in  the  case  of  the  penknife.  The 
telescope,  again,  is  for  all  its  ordinary  purposes  obviously 
nothing  but  a  substitute  for  moving  nearer  to  the  object. 
If  we  could  go  up  to  the  moon  as  we  do  to  the  great  pyramid, 
we  should  want  nothing  better,  so  far  as  mere  sight  is  con- 
cerned. As  things  are,  we  have  to  content  ourselves  with 
finding  some  instrument  which  puts  us  exactly  into  the  same 
position  as  we  should  occupy  if  we  could  advance  part  of  the 
way  towards  the  moon.  We  have  succeeded,  up  to  the  present, 
in  thus  getting  presumably  within  about  100  miles  of  it. 

If  we  compare  our  position  in  these  respects  with  that  in 
which  we  find  ourselves  placed  as  regards  time,  we  see  at  once 
what  a  difference  there  is  between  the  two  cases.  Suppose 
we  are  examining  some  short  event  in  which  the  stuxseasion  of 
phenomena  is  all  that  we  want  to  attend  to ;  just  as,  in  the 
case  of  the  penknife,  we  were  confining  our  attention  to  simul- 
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taneous  phenomena  which  were  supposed  to  undergo  no  change. 
What  we  should  really  like  to  do  here  is  to  be  able  to  stop  the 
Buccession,  that  is,  to  arrest  the  stream  of  time,  at  any  desired 
point;  to  retain  it  there  as  long  as  we  please;  and  to  recall 
the  past  again  and  again  at  will,  in  order  to  bring  what  is  now 
lapsed  into  notice  again  and  to  compare  it  immediately  with 
something  else  which  was  separatcKl  from  it  by  a  certain 
interval.  If  we  could  only  succeed  in  doing  this  we  should 
really  possess  the  same  degree  of  command,  for  purposes  of 
direct  and  simple  observation,  over  any  object, — that  is,  over 
what  we  commonly  call  an  *  event ', — in  time,  as  we  now  possess 
over  any  convenient  object  in  space. 

What  a  gain  for  instance  it  would  be  for  any  student  of 
embryology  if  he  could  put  his  growing  object  under  a  micro- 
scope, and  then  shift  it  a  few  minutes  or  hours  forwards  or  back- 
wards, or  keep  it  arrested  for  any  desired  length  of  time.  Com- 
pare the  position  of  a  man  who  has  got  an  intricate  argument 
in  writing  before  him  with  that  of  one  who  can  merely  listen 
to  the  statements  as  they  are  once  repeated  to  him  in  order, 
and  we  see  at  once  what  is  the  difference  between  our  capacities 
of  observation  as  they  are  and  as  they  would  be  in  the  impos- 
sible circumstances  suggested.  What  we  should  really  wish 
to  be  in  possession  of,  in  &ct,  would  be  some  kind  of  micro- 
scope with  a  double  set  of  stage  screws :  one  set  adapted  for 
moving  the  stage  about  as  is  now  done  in  respect  of  space, 
and  the  other  to  move  it  about  in  a  similar  way  in  respect  of 
time.  Many  an  intricate  question  which  now  puzzles  physiolo- 
gists might  not  improbably  be  thus  cleared  up.  Our  gain  of 
power  would  be  similar  to  that  of  some  explorer  of  a  labyrinth 
who  should  receive  the  permission,  hitherto  denied  him,  of 
retracing  his  path  at  will,  instead  of  being  obliged  to  move 
continually  forwards. 

A  single  illustration  will  show  what  is  meant  by  this 
suggestion,  and  how  great  would  be  the  consequent  gain. 
Dr  W,  H.  Dallinger,  when  investigating  the  growth  and  re- 
production of  certain  microscopic  organisms,  found  it  necessary 
to  keep  them  continuously  under  observation.  In  fact,  he  and 
a  fellow  naturalist  kept  up  the  observation,  alternately  but 
uninterruptedly,  for  several  weeks.  That  is,  if  they  wished  to 
make  sure  that  no  stage  of   growth   had  been  omitted  or 
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misiDterpreted,  they  had  to  keep  their  eyes  on  the  object  mudi 
in  the  same  way  as  we  watch  a  cork  floating  down  a  rapid 
stream,  knowing  that  if  we  once  let  it  out  of  our  sight  we  may 
never  recover  it  again.  But  of  course,  in  so  doing,  they  cookl 
only,  like  ourselves  in  the  case  in  question,  follow  the  oork  doum 
the  stream.  Conceive  what  a  gain  would  be  implied  in  the 
capacity  of  attaining  to  similar  uninterrupted  and  minute  obs^- 
vation  backwards,  so  as  to  track  out  an  earliest  origin  as  we  can 
now  to  some  extent  track  out  a  final  development. 

Physical  speculators  have  sometimes  indulged  in  the  inven- 
tion of  fanciful  modes  of  attaining  some  equivalent  of  such  a 
power  as  this.  Since  light  travels  with  finite  velocity,  we 
are  at  liberty  to  conceive  an  object  moving  so  fast  as  actually 
to  outstrip  the  rays.  Suppose  a  human  eye  receding  fix>m  our 
solar  system  with  a  velocity  greater  than  that  of  light,  and 
occasionally  pausing  for  a  moment  so  as  to  permit  the  rays 
fix)m  the  objects  which  it  was  leaving  behind  to  overtake  it 
€md  record  their  impressions.  We  should  then  invert,  so  &r 
as  that  eye  was  concerned,  the  course  of  events ;  and  this  would 
be,  so  &r  as  all  visual  considerations  were  concerned,  equivalent 
to  that  regression  into  past  time  which  we  are  supposed  to 
desire.  Sound  waves,  of  course,  travel  with  far  less  rapidity, 
and  therefore,  if  we  are  at  liberty  to  recognize  a  distinction 
between  the  greater  and  less  absurdity  of  speculations  which 
lie  quite  outside  of  the  possible,  we  may  say  that  the  corre- 
sponding supposition  is  not  so  outrageous  in  this  case.  Pro- 
jectiles from  our  great  guns  actually  do  outstrip  the  sound  of 
their  discharge.  If  therefore  one  of  these  were  gifted  with 
an  ear,  and  the  requisite  degree  of  consciousness,  the  first  thing 
which  it  might  hear  concerning  itself  when  it  had  come  to  rest, 
would  be  the  word  of  command  to  fire  it  and  the  report  of  the 
explosion  which  discharged  it. 

Our  practical  substitute,  or  as  nearly  such  as  we  can  secure,  for 
the  power  thus  denied  us,  is  to  be  found  in  devices  which  give  one 
of  their  principal  characteristics  to  what  are  called  the  Com- 
parative Sciences.  Suppose,  to  revert  again  to  our  penknife, 
that  the  object  is  behind  the  glass  of  a  shopfix>nt  so  that  we 
cannot  reach  or  handle  it.  The  next  best  thing  to  being  able 
to  turn  it  about  in  all  directions  would  be  to  obtain  a  sight  of 
a  number  of  specimens  lying  in  different  positions :  granted,  of 
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course,  that  we  felt  justified  in  assuming  that  they  were  all  of 
an  exactly  similar  construction.  For  the  purposes  of  direct 
observation  this  would  be  a  very  near  equivalent  to  the  power 
of  handling  the  objects. 

There  are  a  number  of  cases  in  the  Biological  sciences,— 
where,  as  we  know,  the  sort  of  uniformities  called  natural  kinds 
are  most  to  be  found, — in  which  we  are  able  to  resort  largely  to 
this  device.  Suppose,  for  instance,  we  are  examining  the  process 
of  germination  of  a  seed.  We  find  it  the  best  plan  to  grow  a 
large  number  and  to  select  from  amongst  these  several  for 
examination,  thus  securing  that  there  shall  be  some  of  them  in 
all  the  successive  stages  of  development.  When  we  want  to  go 
backwards,  that  is,  to  revert  to  a  stage  just  previous  to  the  one 
which  at  the  instant  is  under  our  observation,  since  we  cannot 
do  this  with  the  same  specimen,  we  take  another  just  like  it 
but  a  little  way  behind  in  respect  of  its  development,  and 
examine  this  instead.  This  process  of  course  is  familiar  enough 
to  every  one,  but  what  is  not  always  realized  is  that  it  is  a  mere 
substitute,— so  &r  as  direct  observation  is  concerned, — for  that 
freedom  of  mobility  relatively  to  the  object,  in  respect  of  time, 
which  we  so  fiilly  possess  in  many  cases  in  respect  of  space. 

It  need  hardly  be  pointed  out  how  defective  any  such  sub- 
stitute as  this  must  be.  Even  when  we  can  multiply  or  repeat 
at  will  objects,  of  whose  exact  similarity  with  the  one  which  we 
desire  to  examine  we  are  well  assured,  one  serious  defect  makes 
itself  apparent.  The  observation  is  discontinuous,  not  con- 
tinuous. When  we  are  going,  so  to  say,  the  right  way  forwards, 
we  cim  keep  the  object  uninterruptedly  in  view,  as  with  the 
cork  floating  down  the  stream ;  but  when  we  attempt  by  such 
a  device  as  this  to  obtain  a  sort  of  backward  track,  we  can  only 
succeed  in  doing  so  at  isolated  points ;  we  must  catch  sight  of 
different  corks  when  and  where  we  can ;  and  therefore  however 
many  of  these  we  may  choose  for  our  purpose, — and  the  more 
we  choose,  the  greater  the  labour  and  uncertainty  as  to  their 
substantial  identity, — we  can  never  entirely  obviate  the  chance 
of  missing  some  important  stage.  And  even  such  a  device  as 
this  is  only  of  very  partial  applicability,  since  many  events 
cannot  be  repeated  at  our  choice  but  have  to  be  waited  for 
in  due  course  of  nature. 

A  solar  total  eclipse  is  a  conspicuous  case  in  point.    All  that 
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the  observers  on  one  of  these  expeditions  have  to  do  is  simply  to 
observe;  the  subsequent  calculations  being  mostly  carried  out 
at  home  and  probably  by  other  persons.  They  have  nothing  to 
do  but  to  say  what  they  see,  and  the  whole  event  with  which 
they  are  concerned  does  not  generally  last  more  than  two  or 
three  minutea  Were  what  has  been  called  above  a  "^firee 
handling  "  of  the  event  possible :  were  we  able  to  pause  at  the 
critical  moments,  to  recall  the  past  for  fresh  determination  and 
comparison,  to  re-exsunine  at  its  origin  some  characteristic 
which  has  unexpectedly  displayed  new  importance,  a  sin^e 
really  good  observer  might  probably,  in  an  hour,  settle  questions 
which  still  divide  and. perplex  the  astronomers.  As  it  is  we 
have  to  submit  to  an  expenditure  of  many  thousands  of  pounds, 
to  employ  in  the  aggregate  many  years  of  skilled  labour,  and 
to  wait  no  one  knows  how  long  to  have  the  problem  solved. 

(11)  Another  requirement,  or  at  least  another  conceivable 
postulate  which  would  enormously  add  to  our  powers  of  direct 
observation,  may  be  described  as  that  of  being  able  to  enlarge 
or  diminish  the  actual  size  of  the  object  under  inspection.  It 
need  not  be  said  that  anything  of  this  kind  is  absolutely  out  of 
the  question  in  most  cases,  and  is  generally  only  possible  to  an 
infinitesimally  small  extent  in  others.  But  as  the  charge  of 
absurdity  as  to  matters  of  fact  in  respect  of  his  examples  and 
illustrations  lies  very  lightly  on  the  conscience  of  the  logician, 
we  may  reasonably  spend  a  minute  or  two  in  pointing  out  how 
much  better  we  should  be  situated  in  respect  of  our  observations 
if  things  were  other  than  they  are.  There  is  use  in  this,  if  only 
to  make  us  better  understand  the  nature  of  the  advantage  in 
the  few  cases  in  which  we  enjoy  it,  and  to  see  the  rationale  of 
the  substitutes  which  we  have  to  employ. 

As  a  mere  hypothesis  for  illustrative  purposes,  enlargements 
and  diminutions  of  physical  objects  are  not  unfr*equently  pro- 
posed, and  this  to  an  almost  unlimited  extent.  Newton  is  said 
to  have  suggested  that  if  the  earth  were  compressed  until  its 
component  particles  were  in  contact  it  would  not  be  more  than 
a  few  inches  in  diameter.  Lord  Kelvin  has  hinted  that  if 
a  drop  of  water  were  enlarged  to  the  size  of  the  earth  its 
constituent  molecules  might  be  somewhere  about  the  size  of 
a  cricket-ball.  What  we  can  actually  effect  in  either  way,  on 
most  solids,  is  probably  measured  by  a  fractioned  percentage. 
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Our  nearest  substitute  to  such  hypothetical  power  is  found, 
not  in  actually  enlarging  a  very  small  body  but  in  aggregating 
it  with  a  multitude  of  others  precisely  similar  to  it ;  if  such  can 
\>e  found.  If,  for  example,  a  chemist  have  submitted  to  him 
a  single  drop  of  water,  and  be  asked  to  say  how  much  solid 
matter  is  contained  in  it,  it  is  absolutely  impossible  for  him  by 
any  known  means  to  give  an  estimate.  But  let  him  have  a  large 
supply,  and  by  a  simple  process  of  evaporation  it  will  become 
a  matter  of  very  little  more  than  direct  observation  to  give 
a  tolerably  accurate  determination  as  regards  the  quantity.  If 
we  are  shown  two  glasses  of  water,  one  fix)m  the  sea  and  one 
from  the  Lake  of  Geneva,  no  one  can  detect  any  difference  in 
their  colour.  But  let  us  have  enough  of  each  in  vessels  side  by 
side,  and  any  eye  could  detect  the  degree  and  nature  of  the 
contrast. 

In  the  above  instance  we  were  able  to  effect  our  purpose, 
because  we  were  dealing  with  a  homogeneous  substance  which 
was  supposed  to  exist  in  great  abundance  and  in  comparatively 
uniform  condition.  We  were  in  the  same  position  as  that  of  a 
man  calling  for  a  map  on  any  scale  he  wishes,  where  what  we 
may  describe  as  the  '  same  thing '  can  be  obtained  as  large  or 
as  small  as  he  likes,  according  to  the  purpose  he  has  in  view. 
But  instances  of  this  kind  are  exceedingly  rare.  And  the 
same  may  be  said  of  the  converse  case — that  of  diminishing  the 
object  we  are  dealing  with, — for  this  must  also  be  taken 
account  of.  Except  in  the  very  rare  instances,  just  mentioned, 
it  will  generally  be  found  that  in  any  attempt  to  reduce  a 
phenomenon  or  an  object  to  much  smaller  dimensions  we  have 
made  a  serious  change  in  its  condition.  For  example,  we  may 
illustrate  the  phenomena  of  thunder  and  lightning  with  an 
electrical  machine,  and  if  we  knew  for  certain  that  the  one  was 
only  a  miniature,  with  every  essential  preserved,  of  the  other, 
this  would  be  a  great  help.  But  then  this,  to  the  early  ob- 
servers at  any  rate,  was  just  the  point  to  be  proved.  And  it 
was  quite  certain  in  any  case  that  the  differences  between  the 
phenomena,  besides  those  dependent  upon  mere  magnitude, 
were  many  and  important.  Little  therefore  need  be  said  on 
this  head. 

(Ill)  What  we  mostly  have  to  resort  to,  in  the  class  of 
cases  now  under  consideration,  are  indirect  means.  We  are 
V.  35 
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still,  be  it  remembered,  speaking  of  Observation  as  distingoished 
firom  Inference;  so  that  the  question  before  us  is  this:  Since 
we  cannot  enlarge  at  pleasure  any  assigned  object,  so  as  to 
enable  us  readily  to  recognize  its  properties  by  our  senses,  what  u 
the  best  available  substitute  for  such  a  power?  Apparently  the 
next  best  thing  to  controlling  the  objective  facts  is  to  deal  with 
those  on  the  subjective  side :  in  other  words  to  improve,  or  aid, 
our  own  powers  of  sense.  This  opens  out  a  wide  range,  extending 
from  such  simple  implements  as  have  long  been  faimiliar  to 
everybody,  up  to  the  most  refined  inventions  of  mechanical 
genius.  In  &ict  we  need  not,  for  our  present  purposes,  stop 
short  at  such  a  barrier  as  we  find  at  the  limits  of  the  possible; 
but  may,  as  we  shall  presently  see,  profitably  extend  our 
speculations  by  considering  the  introduction  of  still  further 
improvements  of  the  same  kind  in  the  region  of  the  intellectually 
conceivable. 

As  specimens  of  the  more  familiar  of  such  contrivances  we 
may  of  course  take  any  applications  of  lenses,  such  as  the 
microscope  and  telescope.  As  we  are  not  concerned  here  with 
any  mechanical  or  technical  details,  it  is  enough  to  remind  the 
reader  that  all  which  is  attained  by  these  instruments  is  the 
practical  intensification  of  the  sense  of  sight  as  regards  magni- 
tude. In  them  therefore  we  have  the  best  available  substitute 
for  the  direct  enlargement  of  the  magnitude  of  the  object. 
They  represent  of  course  a  very  imperfect  substitute  All  that 
a  microscope  can  do  is  to  enlarge  the  visible  aspect  of  the  body 
in  two  dimensions;  for,  inasmuch  as  only  one  layer  can  be  in 
focus  at  once,  our  perception  of  depth  is  very  imperfect,  compared 
with  that  which  we  can  attain  of  ordinary  visible  objects 
through  the  aid  of  the  adjustability  of  the  focal  length  of  each 
eye,  and  of  the  mutual  inclination  of  the  optic  axe&  In  &ct 
all  accurate  observation  of  objects  by  high  power  microscopes  is 
observation  of  sections  only,  in  other  words  of  mere  sur&oes. 
So  if  we  want  to  know  the  solid  constitution  of  any  very  small 
body  we  must  either  build  it  up  by  a  succession  of  such  sections, 
or  cut  sections  in  various  directions. 

Another  necessary  defect,  from  our  present  point  of  view,  in 
microscopic  inspection  of  a  body,  is  that  although  our  sight  is 
the  principal  organ  by  which  we  appreciate  magnitude  of  three 
dimensions,  it  is  by  no  means  our  only  organ.    For  small  objects 
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touch,  and  for  large  objects,  locomotioD,  are  essential  compo- 
nents of  the  total  impression  of  shape  and  magnitude;  and 
where  we  cannot  appeal  to  these  directly,  as  in  the  case  of 
inaccessible  objects,  we  shall  find  that  an  imaginary  appeal 
generally  pla3r8  an  important  part  in  the  aggregate  impression. 

Although  therefore  we  may  roughly  describe  the  microscope 
as  rendering  the  same  service  as  would  be  rendered  by  an  en- 
largement of  the  object,  or  diminution  of  the  observer,  we  must 
admit  that  it  really  fells  far  short  of  this.  If  we  want,  say,  to 
picture  accurately  to  ourselves  the  shape  and  constitution  of 
the  growing  point  of  a  root,  we  have  to  cut  a  variety  of  sections 
of  it  in  various  directions,  and  by  the  aid  of  these,  and  by 
observation  of  the  outside,  we  build  up  our  aggregate  concep- 
tion. But  any  minute  insect  gifted  with  organs  analogous  to 
ours,  would  in  a  few  seconds  obtain  a  fer  more  accurate  picture 
of  the  relative  shape  and  size  of  the  object  than  we  can  thus 
secure: — how  much  we  might  learn  from  the  animalculaB  if 
only  we  could  strike  out  some  mode  of  communication  with 
them !  Even  the  one  sided  communication  which  should 
consist  in  our  acquiring  their  perception  at  second  hand  fix)m 
them  would  be  invaluable  to  us. 

In  respect  of  none  of  the  other  senses  have  we  made  any 
serious  advances  in  the  direction  in  question.  In  respect  of 
touch,  the  sense  which  stands  second  in  intellectual  importance, 
it  would  really  seem  from  the  nature  of  the  case  as  if  no  advance 
were  possible.  We  are  here  in  direct  contact  with  the  object, 
instead  of  cognizing  it  through  a  medium ;  and  we  cannot  well 
conceive  any  instrumental  arrangement  which  should  put  us 
into  an  analogous  position  to  that  of  any  small  insect,  as  regards 
the  power  to  handle,  and  move  about,  a  minute  object ;  as  we 
do  secure  an  analogous  position  as  regards  the  power  of  looking 
at  it. 

The  next  important  sense  is  that  of  hearing.  Every  one 
knows  the  nature  of  one  instrument  used  to  aid  us  here,  viz, 
the  ear-trumpet.  This  does  not  however  oflfer  so  close  an 
analogy  to  the  microscope  as  might  be  hastily  supposed.  That 
is,  it  does  not  in  any  way  *  magnify '  an  object.  What  it  does 
is  to  intensify  it.  All  that  is  effected  by  the  ear-trumpet  is 
what  we  are  so  accustomed  to  in  the  case  of  sight  that  we  there 
take  its  feasibility  as  a  matter  of  course.    If  we  cannot  read  in 

35—2 
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a  comer  of  the  room  we  move  at  once  to  the  window  :  when  it 
grows  dusk  we  merely  wait  for  lights.  It  is  the  easiest  thing 
possible  to  increase  the  light  and  thus  to  intensify  the  viso^ 
impression.  But  in  the  case  of  sound  we  have  no  such  facile 
resource.  We  cannot,  that  is,  increase  the  pressure  or  density 
of  the  air  at  will  so  as  to  make  the  sound  waves  more  intense. 
Accordingly  we  have  to  resort  to  the  ear-trumpet,  which  gathers 
up  the  waves  of  sound  over  a  considerable  volume  and  conducts 
them  to  the  auditory  nerves.  The  real  analogy  therefore  here 
is  that  of  a  lens,  not  put  to  the  eye  for  the  purpose  of  magnify- 
ing, but  held  (as  we  sometimes  find  it  convenient  to  do)  between 
the  candle  and  the  object,  for  the  purpose  of  increasing  the 
light  which  fells  upon  the  latter. 

Hooke,  that  most  ingenious  inventor,  the  contemporsuy  of 
Newton,  has  thrown  out  various  suggestions,  some  of  which  it 
seems  rather  strange  should  never  have  been  resorted  to: — 
"  there  may  be  a  possibility  that  by  Otocousticons  many  Sounds 
very  far  distant.. .may  be  made  sensible;  at  least  the  Noises  of 
Thunder  might  be  discovered  at  a  much  greater  Distance  than 
it  can  be  by  the  Ear  without  these  Helps,  and  thereby  perhaps 
the  Variations  and  Changes  of  the  Weather  might  be  predicted 
much  longer  beforehand  than  now  they  are,  and  Ships  at  Sea 
might  perhaps  discover  an  Enemy  of  Weather  coming  by  the 
Hearing  as  well  as  they  can  now  discern  an  enemy's  Ship  by 
the  Light  ".^  The  barometer  has  partially  superseded  any 
necessity  of  this  kind  as  regards  the  weather ;  but  it  does  not 
seem  at  all  clear  that  some  kind  of  reflecting  mirror, — such  as 
we  are  all  familiar  with  in  the  case  of  a  whispering  gallery  or 
similar  contrivance, — might  not  be  constructed,  which  should 
be  really  serviceable  in  giving  notice  of  the  approach  of  a  war 
ship  to  a  hostile  port.  A  multitude  of  other  suggestions  are 
offered  by  Hooke  in  the  same  work,  one  of  which  seems  a  feint 
anticipation  of  the  stethoscope  as  an  aid  to  inferring  the  state 


*  Method  of  Improving  Natural  Philosophy  (p.  89,  ed.  1705).  It  is  well 
known  how  rapidly  and  clearly  sound  is  conveyed  through  water;  and  bj 
the  employment  of  a  suitable  receiver  for  gathering  up  the  sound  waves 
we  could  thus  receive  intimations  of  an  approaching  object, — say  a  steam* 
ship,— at  great  distances.  (In  fact  this  suggestion  has  been  more  than  once 
made  in  recent  times ;  and  I  believe  that  extensive  experiments  are  now  being 
carried  on  for  the  perfecting  of  such  methods.) 
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of  the  heart  or  lungs  from  our  perception  of  the  sounds  pro- 
duced. 

Hooke  has  also  raised  some  similar  questions  as  regards  our 
sense  of  smell,  in  which  no  one,  so  fisu*  as  I  know,  has  thought  it 
worth  while  to  follow  out  his  suggestions  into  practice.  If 
however  it  were  found  possible  to  quicken,  on  occasion,  our 
sense  of  smell  by  some  instrument  analogous  to  the  ear- 
trumpet,  such  a  resource  would  surely  be  most  useful.  We 
know,  for  instance,  that  sewer  gas  is  dangerous  to  health.  But 
if  our  sense  of  smell  for  it  could  by  any  device  be  so  quickened 
that  the  perception  of  its  presence  should  be  as  £bu-  ahead  of  its 
power  to  hurt  as  is  the  case,  for  instance,  with  coal  gas,  our 
houses  would  be  much  safer  to  live  in  than  they  now  are. 

It  was  remarked  above  that  what  the  ear-trumpet  does  is 
not  to  magnify  but  to  intensify.  This  raises  a  somewhat  novel 
enquiry,  namely,  what  is  the  nature  and  extent  of  our  power  of 
enlargement  of  events  in  time  as  compared  with  our  power  over 
objects  in  space  ? 

In  the  first  place:  can  we  actually  'magnify'  an  event,  in 
other  words  make  it  take  a  longer  time  in  happening? 
Certainly  we  can,  and  to  a  much  greater  extent  than  was 
possible  in  the  case  of  space.  What  is  wanted  is  of  course  pro- 
portional diminution,  throughout  all  its  portions,  of  the  speed 
with  which  the  event  takes  place :  without  this  there  would  be 
what  may  be  called  time  distortion.  And  this  we  are  frequently 
able  to  secure,  at  any  rate  to  some  extent.  For  instance  in  the 
case  of  processes  of  our  own,  or  those  over  which  we  have  much 
control,  we  can  often  go  through  them  more  slowly :  possibly  as 
slowly  as  we  wish.  Thus  a  handicraftsman,  or  a  conjuror,  who 
wants  to  explain  to  us  a  process  which  he  commonly  performs 
too  quickly  for  our  eyes  to  follow,  will  go  through  the  same 
process  more  slowly.  And  the  speaker  of  a  foreign  language 
who  wishes  us  to  follow  him,  may  have  to  utter  his  words  and 
sentences  much  slower  than  he  habitually  does  when  speaking 
with  a  fellow-countr3rman\    But  when  we  come  to  deal  with 

^  Indirectly  the  phonograph  can  effect  something  for  ns  in  this  way  already, 
and  it  is  qnite  possible  that  it  may  do  much  more.  We  may,  that  is  make  it 
repeat  the  spoken  sentence  more  slowly  if  we  please.  At  first  sight  it  might 
seem  as  if  we  conld  thns  '  magnify '  to  any  extent,  but  apparently  the  quality  of 
the  sounds  would  be  changed  by  their  slower  production. 
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other  things  than  our  own  voluntary  actions  we  lose  this  power. 
We  cannot  make  a  horse  trot  or  canter  slowly,  and  therefore, 
till  instantaneous  photography  was  introduced,  it  was  a  disputed 
point  how  the  legs  were  moved  relatively  to  each  other.  So 
with  projectiles.  If  these  could  be  made  to  move  quite  slowly 
men  would  not  have  remained  long  in  doubt  as  to  the  nature 
of  the  path  described  by  them;  nor  would  artillerists  be 
somewhat  in  doubt,  as  they  still  are,  as  to  the  exact  direction 
of  the  axis  of  an  elongated  rifled  shot  during  the  course  of  its 
flight. 

There  exists  therefore  a  very  large  field  of  events  in  which 
the  rate  of  change  is  so  great,  or  the  whole  time  occupied  so 
short,  that  our  powers  of  observation  are  altogether  bafiied. 
In  these  cases  therefore  we  stand  much  in  need  of  some  instru- 
ment, corresponding  to  a  microscope,  which  shall  be  so  con- 
trived as  to  diminish  the  rate  at  which  the  successive  brief  and 
rapid  changes  in  the  stages  of  the  event  reach  our  organs  of 
sense.  Transferring  the  language  employed  in  one  order  of 
considerations  into  the  domain  of  the  other,  we  may  say  that 
the  power  of  magnifying  a  few  hundred  or  thousand  diameters, 
in  respect  of  time,  would  often  be  of  great  service  to  us.  It 
would  make  much  difference  in  the  completeness  and  accuracy 
of  many  of  our  observations,  and  consequent  inferences,  about 
very  brief  or  very  rapidly  changing  events. 

Take,  for  comparison,  some  very  minute  object,  say  a  pollen 
grain,  and  some  very  brief  event,  say  a  flash  of  lightning.  What 
we  do  with  the  former  in  order  the  better  to  observe  it  is  to 
enlarge  the  angular  magnitude  which  it  subtends  upon  the 
retina,  so  that  the  eye  may  be  enabled  to  distinguish  the  space 
relations  of  its  various  parts.  In  simple  words  we  make  the 
object  *  look  bigger  \  What  therefore  we  want  to  do  with  the 
latter  is  to  enlarge  the  time  intervals  occupied  by  the  successive 
portions  of  the  event  as  they  reach  the  eye.  In  equally  simple 
words  with  those  above,  though  they  do  not  happen  to  be  in 
common  use  in  this  signification,  we  want  to  make  the  event 
*  look  slower '. 

The  former  of  these  wants  is  happily  satisfied  by  the  in- 
vention of  a  system  of  transparent  lenses  which  spread  out  the 
rays  of  light  in  space.  Can  no  sort  of  glasses  be  contrived 
which  shall  spread  them  out  in  time,  if  one  may  use  such  a 
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phrase  ?    Unfortunately  not,  so  fiu:  as  we  know ;  though  there 
is  nothing  here  which  need  deter  the  scientific  imagination 
fix>m  trying  to  conceive  the  existence  of  such  a  contrivance. 
Indeed  we  should  not  thus  have  to  do  more  than  postulate  the 
existence,  in  an  extremely  high  degree,  of  properties  which  are 
undoubtedly  possessed  in  an  extremely  low  degree  by  various 
substances  at  present  known  to  us.     It  is  a  fact  that  light 
travels  less  rapidly  through  dense  glass  than  through  that  which 
is  rarer.     Take  then  a  sheet  of  glass  of  which  the  density 
increases  uniformly  from  one  end  towards  the  other,  and  look 
at  the  flash  as  it  passes  across  the  glass.    If  only  the  consequent 
delay^hus  brought  about  could  be  made  suflSciently  great,  the 
desired  result  would  be  secured ;  for  the  whole  duration  of  the 
flash,  and  that  of  each  portion  of  the  duration,  would  be  pro- 
portionately lengthened  out.     If  we  could  thus  secure  a  delay 
of  one  second,  and  if  the  whole  duration  of  the  flash  were  the 
10,000th  of  a  second,  we  should  have  obtained  a  magnifying 
power  of  about  10,000  diameters,  so  to  say.     If  the  brief  event 
were  comparatively  stationary  in  spctce,  like  a  short  electric 
spark,  then  we  should  have  to  move  our  glass  very  rapidly 
before  it,  instead  of  leaving  it  to  move  before  the  glass.     We 
might  then  'observe'  the  flash  or  spark  as  we  now  observe 
the  minute  object  through  our  microscope. 

These  last  remarks  may  seem  to  belong  to  the  region  of 
dreamland,  but  they  do  not  the  less  demand  the  attention  of 
those  who  have  to  speculate  on  the  nature  of  Observation  and 
Inference  and  on  the  means  of  improving  them.  Even  in  the 
most  mechanical  employments,  and  under  the  strictest  confine- 
ment to  practical  aims,  a  man  will  never  fully  understand  how 
his  machine  is  working  within  its  ordinary  range  and  conditions, 
unless  he  also  knows  what  it  would  do  under  conditions  which 
he  will  probably  never  see  realised.  Our  knowledge  can  never 
be  sound  and  accurate  about  what  does  happen  under  present 
conditions,  unless  we  make  it  embrace  also  a  good  deal  about 
what  merely  might  happen  imder  conditions  which  do  not  exist. 
When  therefore  we  are  professedly  dealing  with  speculation 
rather  than  with  practice,  the  necessity  of  thus  freely  extending 
the  limits  of  our  illustrative  hypotheses  becomes  urgent.  Our 
observation  and  inference  are  carried  on  under  certain  conditions 
of  space  and  time.    Some  of  these  conditions  seem  absolutely 
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inseparable  from  the  very  nature  of  our  fiwjulties,  and  cannot 
rationally  be  tampered  with,  even  hypothetically.  But  there 
are  others  amongst  these  conditions, — here  referred  to,  for  want 
of  a  better  term,  as  involving  our  control  over  space  and  time, 
— some  of  which  are  within  our  power  to  a  certain  small  extent 
to  modify  and  amend.  With  the  nature  and  consequences  of 
these  the  Inductive  logician  is  bound  to  render  himself  fomiliar, 
both  as  they  are  now  and  as  they  may  be  in  the  future ;  but  he 
will  hardly  succeed  in  doing  this  unless  he  ia  also  £stmiliar  with 
them  fer  beyond  this  point,  that  is,  as  they  ore  conceivable  to 
the  Understanding  but  as  they  will  never  be  realized  in  practice. 


CHAPTER  XXIV. 

THE  IDEAL   OF  LOGIC  AND  METHODOLOGY, 

Having  discussed,  so  fer,  the  methods  available  for  advancing 
and  improving  our  knowledge  of  nature,  it  remains  now  to  say 
something  upon  the  question  which  must  clearly  underlie  every 
discussion  about  advancement  and  improvement:  Whither 
are  we  going,  and  what  point  can  we  hope  to  reach  ?  In  other 
words,  what  is  the  ideal  of  Logic  and  Methodology  ?  In  sa3nng 
this  it  must  of  course  be  remembered  that  an  ideal  is  not 
merely  something  which  we  never  expect  to  reach, — so  much 
as  this  is  commonly  recognized, — ^but  it  is  something  which  we 
cannot  even  expect  clearly  to  assign  or  comprehend.  It  is  not 
given  to  us  by  Revelation,  but  is  the  outcome  of  our  present 
powers  of  thought,  and  is  therefore  conditioned  and  limited  by 
those  powers,  and  will  itself  be  modified  by  their  exercise.  The 
horizon  towards  which  we  walk  is  never  the  same  for  long 
together.  Accordingly,  the  utmost  which  we  can  expect  to 
do  here  is  to  indicate  what,  with  our  present  lights,  is  the 
best  to  be  hoped  for  and  aimed  at. 

There  seem  to  be  three  main  heads  under  which  this 
question  may  be  discussed;  according  as  we  attempt  to 
ascertain  the  extent,  the  accuracy,  and  the  certainty,  of  that 
kind  of  knowledge  at  which  Inductive  Logic  aims. 

(I)  As  regards  the  extent  of  our  knowledge.  Here  again 
we  may  subdivide,  according  as  we  look  at  this  rather  from  the 
concrete  or  the  abstract  point  of  view. 

(1)  What  we  want  to  do,  I  apprehend,  in  the  concrete  way, 
is  to  be  able  to  call  up  before  the  mind,  on  demand,  any  fact  or 
group  of  facts,  though  these  may  be  separated  from  us  by  any 
distance  of  time  or  place.    This  desideratum  seems  to  belong 
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to  the  province  of  Induction,  as  commonly  understood,  and 
amounts  to  a  wish  that  our  inductions  may  extend  without 
limit  of  distance  or  direction. 

Perhaps  we  should  explain  ourselves  better  here  if  for 
*  Induction '  we  were  to  substitute  that  *  Indirect  Observation ' 
which  is  offcen  recognized  to  be  the  signification  of  Induction. 
When  we  thus  speak  of  calling  up  concrete  facts  and  groups  of 
facts,  what  we  mean  is  simply  this.  Taking  the  ordinary  inter- 
pretation of  Observation  and  Description,  we  know  what  it  is 
to  observe  and  describe  any  actual  occurrence.  We  form  a 
sort  of  picture,  in  all  its  various  details,  of  a  number  of  simul- 
taneous and  successive  facts,  and  we  then  give  a  verbal  account 
of  this  picture  in  order  to  raise  a  corresponding  notion  in  the 
minds  of  those  who  hear  us.  We  well  know  that  any  so  called 
observation  itself  involves  a  very  considerable  amount  of 
inference  or  assumption;  but,  taking  it  as  commonly  under- 
stood, what  we  should  aim  to  do  is  to  be  able  to  call  up  a 
picture  of  the  same  kind,  of  which  the  events  referred  to,  occur 
or  will  occur,  at  any  time  or  place  which  may  be  indicated. 

As  regards  our  present  attainments  in  this  direction,  we  are 
familiar  enough  with  this  standard  in  narrative  history ;  for 
we  there  have,  in  relation  to  many  important  times  and  events, 
a  continuous  description  which  so  far  as  it  is  accurate  presents 
to  us  what  would  be  seen  by  any  one  who  was  living  through 
the  times  in  question.  So  again  with  the  physical  character- 
istics of  distant  countries  at  the  present  time.  The  picturesque 
and  accurate  traveller  will  give  us  a  lift  into  another  climate, 
and  enable  us  to  see  through  his  eyes  what  we  have  not  the 
opportunity  of  seeing  through  our  own. 

Well,  what  we  want  to  do  in  this  way  is  to  possess  the  power 
of  calling  up  any  such  scene  by  our  reasoning  processes,  without 
the  necessary  intervention  of  a  witness,  dead  or  living.  Perhaps 
the  only  case  in  which  we  have  obtained  at  present  this  power 
of  concrete  representation  is  in  that  department  in  which  the 
concrete,  by  its  tenuity,  is  really  little  more  than  abstract.  We 
refer  here  to  Descriptive  Astronomy,  for  all  which  this  science 
takes  account  of  is  the  relative  positions,  motions,  brightness, 
&c.,  of  the  various  heavenly  bodies.  When  we  look  out  on  a 
dark  night  we  can  readily  take  in  most  of  these  facts  in  what 
may  be  called  a  concrete  picture.    The  astronomer  has  so 
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thoroughly  mastered  the  laws  of  motion  that  if  we  were  to  ask 
him  to  give  us  a  similar  picture,  drawn  for  any  given  time, — say 
at  such  a  day  and  hour  25,000  years  ago, — he  could  do  it,  and 
he  could  do  it  indeed  with  much  more  accuracy  than  any  one 
of  us  unskilled  persons  would  be  likely  to  attain  by  use  of  our 
own  eyes. 

This  is  clearly  the  sort  of  knowledge,  also,  at  which  the 
geologist  aims.  He  too  would  like  to  be  able  to  construct  a 
map  for  any  assigned  time  and  place  in  the  remote  past, — or, 
for  that  matter,  in  the  remote  future  either.  If  we  called  for 
such  a  map,  of  Europe  say,  as  it  was  a  hundred  thousand  years 
ago,  with  indication  of  the  coast  lines,  rivers,  lakes,  forests  and 
so  forth,  he  would  probably  attempt  his  best  to  do  this,  and 
he  would  feel  that  he  was  not  working  quite  in  the  dark.  He 
would  certainly  admit  that  such  a  claim  was  well  covered  by 
the  ideal  of  his  subject  as  entertained  by  him. 

At  present  we  are  not  discussing  how  all  this  is  to  be  done, 
but  are  merely  indicating  the  result  as  a  desideratum.  We 
want  to  be  able  to  call  for  any  portion  of  physical  history  as 
a  man  who  had  a  living  Macaulay  at  his  elbow  might  have 
called  for  any  portion  of  the  public  history  of  England,  say, 
in  the  time  of  the  later  Stuarts.  We  indicate  the  time  and  place, 
and  the  required  limits,  and  we  want  at  once  to  be  furnished 
with  an  account,  on  any  scale  we  please,  of  what  then  and  there 
went  on.  I  may  want  to  know,  for  instance,  what  is  the  con- 
dition of  things  under  a  volcano :  that  is,  I  require  a  sort  of 
physical  picture  of  the  inside  of  the  mountain  and  of  the  ground 
in  its  neighbourhood.  This  wish  we  ought  to  be  able  to  satisfy, 
by  describing  that  invisible  state  of  things  in  much  the  same 
sort  of  way  as  a  reporter  would  describe  the  physical  appearance 
of  the  outside :  the  clouds,  flame,  flow  of  lava,  and  so  forth.  Or 
again,  I  want  to  know  the  general  appearance  of  the  Newcastle 
coal-fields  and  their  neighbourhood  at  the  time  the  forests  were 
growing  there.  We  can  already  do  something  in  this  way,  but 
we  want  to  do  much  more.  We  want  the  appearance  of  the 
country,  logically  or  inferentially  '  reported  on '  in  respect  of  a 
multitude  of  details,  just  as  we  could  get  a  report  of  the  Tierra 
del  Fuego  or  the  Galapagos  Islands  at  the  present  time. 

(2)  But  such  a  reproduction  of  the  remote,  in  a  concrete 
form,  is  by  no  means  all  that  we  want.    In  the  first  place  we 
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know  of  no  means,  generally  speaking,  for  attaining  it  directly 
in  that  form.  Our  only  available  resource  for  securing  a  group 
of  details,  in  many  cases,  is  to  get  at  them  separately, — that 
is,  more  or  less  as  abstract  qualities, — and  then  to  put  these 
together.  As  was  pointed  out,  when  we  were  dealing  with  the 
so-called  Four  Methods  of  Inductive  Inquiry,  we  can  seldom 
get  at  our  facts  in  this  direct  concrete  way  except  when  they 
are  such  simple  events  as  happen  repeatedly,  so  as  to  furnish  us 
with  a  number  of  parallel  cases.  When  the  fiwjts  are  rare  or 
complicated  we  generally  have  to  go  to  work  by  a  much  more 
analytical  method.  For  instance,  if  we  insisted  on  having  set 
before  us  the  state  of  things  at  the  centre  of  the  earth,  we 
could  not  possibly  obtain  it  directly  in  a  concrete  form,  as  we 
could  obtain  an  account  of  what  things  are  like  at  the  North 
Pole  from  the  first  successful  party  of  explorers.  We  should 
have  to  piece  together  several  diflFerent  qualities  or  conditions, 
such  as  temperature,  pressure,  and  so  forth,  and  then  construct 
the  concrete  phenomenon  by  aid  of  these  various  elements. 

But  even  if  this  were  otherwise,  anything  approaching  an 
ideal  knowledge  of  nature  would  demand  a  great  deal  more 
than  a  mere  narrative  of  facts  as  they  occurred  or  were  ob- 
served. Suppose  that  we  really  could  summon  up  at  will,  in 
all  their  multitudinous  complexity  and  variety,  the  details  of 
some  remote  occurrence  in  the  physical  world,  as  in  the  magic 
picture  of  an  enchanter's  mirror.  We  might  find  ourselves 
placed  in  the  position  sometimes  assigned  in  story  to  those  who 
appealed  to  supernatural  aid.  We  might  be  taken  literally  at 
our  word,  get  what  we  asked  for,  and  yet  be  no  better  oflF  than 
we  were  before.  It  is  quite  possible  to  be  smothered  in  the 
midst  of  an  excess  of  details,  owing  to  our  being  unable  to 
marshal  these  details  in  order  and  to  put  an  interpretation 
upon  them.  We  certainly  could  not  hope  to  be  better  off 
when  thus  obtaining  a  picture  of  the  whole  at  second  hand 
than  we  are  when  observing  the  facts  at  first  hand  for  ourselves. 
Now  when  we  have  the  facts  face  to  face,  we  mostly  have  them 
in  the  form  which  I  understand  to  be  denoted  by  the  true 
sense  of  the  familiar  expression  "  an  open  secret " — that  is  not  a 
puzzle  with  a  simple  and  obvious  solution  to  it,  but  rather  one 
in  which  all  the  facts  are  there  patent  before  us,  but  to  which 
we  cannot  apply  the  interpretation.     The  box  stands  open,  sure 
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enough,  but  the  contents  are  too  infinitely  complex  for  us  to  be 
able  to  say  what  is  in  it. 

What  is  wanted  therefore  is  a  complete  system  or  apparatus 
for  breaking  up  this  complex  whole  into  parts,  and  for  arranging 
these  parts  in  such  a  way  as  to  enable  us  to  control  and 
manage  our  materials.  That  is,  both  Analysis  and  Synthesis 
are  required.  The  analysis  here  takes  mainly  the  form  of 
resolution  into  what  are  called  Laws  of  Nature.  The  synthesis 
takes  mainly  that  of  Classification. 

As  regards  the  Laws  of  Nature,  and  the  logical  ideal  to  be 
set  up  for  their  treatment,  it  is  not  unlikely  that  the  reply 
which  will  be  given  off-hand  is,  that  we  must  look  forward  to 
their  reduction  to  the  smallest  number,  and  wherever  possible 
to  one  single  law.  Such  a  statement  however  requires  to  be 
looked  at  somewhat  more  closely,  for  it  lays  itself  open  to  a 
possible  charge  of  confusion  between  what  is  actually  simple  on 
the  part  of  nature,  and  what  is  found  convenient  on  our  part 
when  studying  nature.  We  have  seen  on  a  former  occasion 
(Chap.  XVII.  p.  427)  that  the  maxim  that '  Nature  always  works 
by  the  simplest  means'  is  better  interpreted  as  implying  no 
more  than  that  the  simplest  supposition  is  the  best  for  us  to 
commence  with;  and  it  is  possible  that  a  similar  transfer  of 
signification  may  be  found  convenient  in  the  present  case. 

Let  us  take  an  example  for  consideration  in  which  it  is 
generally  agreed  that  we  have  at  present  effected  this  simpli- 
fication to  the  utmost  possible  point,  namely  that  of  the  Laws 
of  Motion  as  expounded  by  Newton.  When  we  are  considering 
the  behaviour  of  bodies  which  do  not  come  into  contact  with 
each  other,  we  find  that  their  movements  may  be  accounted  for 
by  the  assumption  of  the  three  well  known  Laws  of  Motion 
together  with  the  Law  of  Gravitation.  That  is,  if  we  are 
considering  the  path  of,  say,  a  planet  when  revolving  round  the 
sun,  we  find  that,  given  the  mass  and  the  initial  distance, 
direction,  and  velocity  of  projection,  we  can  by  aid  of  those  four 
laws  calculate  the  entire  path  and  therefore  determine  every 
subsequent  position.  So  far  nothing  more  is  involved  than  a 
case  of  "Explanation",  of  the  sort  discussed  in  a  previous 
chapter.  And  no  attempt  worth  considering  here  has  been 
made  to  simplify  the  three  first  of  these  laws,  or  to  reduce 
their  number.     But   as   regards   Gravitation   it  is  otherwise. 
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Attempts  have  been  constantly  made  to  reduce  this,  if  possible, 
under  one  of  the  others  or  under  some  combination  of  them. 
Consider  but  one  of  these  attempts,  that  which  seeks  to  explain 
the  mutual  gravitation  of  any  two  bodies  by  the  assumption 
that  space  is  filled  by  innumerable  solid  particles  in  incessant 
motion,  and  that  the  two  bodies  by  mutually  shielding  each 
other,  tend,  so  to  say,  to  be  pounded  towards  each  other. 

That  such  an  explanation,  if  it  be  true,  lies  within  the  ideal 
of  science  is  of  course  indisputable ;  and  if  it  should  ever  be 
established  we  shall  have  made  a  further  step  in  simplification. 
But  this  is  not  quite  the  question  now  before  us.  The  point 
here  is  whether  the  fact  that  such  a  result  would  eflfect  a 
simplification  gives  any  k  priori  evidence  in  favour  of  the 
theory :  If  true,  the  theory  would  serve  to  simplify  matters, 
but  does  this  make  it  more  likely  to  be  true?  The  opinion 
which  on  the  whole  till  lately  probably  occupied  the  field  in 
regard  to  Gravitation  is  that  which  regards  it  as  an  ultimate 
fact  that  all  bodies,  when  left  fi:^e,  tend  to  approach  to  each 
other  with  assignable  acceleration.  Against  such  a  supposition, 
however,  many  minds  violently  rebel ;  but  except  from  a 
natural  wish  to  simplify,  it  is  not  easy  to  see  on  what  exact 
ground.  The  mere  objection  that  such  an  ultimate  law  is 
'  inexplicable '  is  surely  invalid  :  precisely  the  same  may  be  said 
against  the  three  laws  of  motion ;  and  a  slight  diminution  in 
the  number  of  our  inexplicable  assumptions  is  no  very  weighty 
motive. 

It  may  be  urged  that  the  grounds  for  accepting  the  Dar- 
winian Hypothesis  were  of  much  the  same  character  as  that 
discussed  above.  The  doctrine  of  separate  creations  for  the 
fauna  and  flora  of  each  separate  Ocean  Island  was  long  accepted 
by  most  naturalists  as  an  ultimate  fact,  but  this  assumption 
gave  way  at  once  before  the  suggestion  of  an  explanation  which 
resolved  the  many  distinct  suppositions  into  various  cases  of 
one  group  of  causal  influences.  The  analogy  here  however  does 
not  seem  a  very  fair  one,  because  the  simplification  was  of  such 
a  colossal  kind.  It  did  not  merely  concern  the  reduction  of  a 
small  number  of  agencies  to  one  somewhat  smaller,  but  it  made 
a  clean  sweep  of  a  simply  indefinite  number ;  for  the  natural 
demands  of  those  who  claimed  separate  creations  for  each 
species,  and  areas  of  creation  for  each  locality,  had  a  tendency  to 
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grow  without  limit  as  our  knowledge  of  the  world  present  and 
past  was  extended.  And  in  addition  to  this  the  invocation  of 
continual  creations  was  the  introduction,  not  of  one  more  assump- 
tion, but  one  of  a  kind  which  was  sui  generis.  A  fairer  analogy 
to  the  doctrine  formerly  prevalent  about  the  Origin  of  Species 
would  be  foimd  in  supposing  that  men  had  once  taken  it  for 
granted  that  every  shooting  star  was  just  created  at  the  moment 
it  first  came  into  view.  Such  a  theory  naturally  would  not  find 
much  support,  as  against  one  which  suggested  that  known  laws 
of  motion  and  matter  would  account  for  the  sudden  flaring  up  of 
meteors  when  they  came  into  contact  with  the  atmosphere  of 
the  earth. 

As  regards  then  the  presumption  in  £stvour  of  simplification 
it  seems  to  me  that  we  can  say  so  much  as  this.  Given  a 
certain  set  of  facts  it  is  our  obvious  duty  to  simplify  the 
arrangement  of  them  as  much  as  possible, — as  we  shall  see 
again  presently  when  we  come  to  deal  with  classification, — but 
this  obligation  concerns  our  way  of  viewing  the  fisujts  rather  than 
their  actual  nature.  Where  we  are  able  however  to  effect  a  very 
great  simplification  by  some  alternative  supposition,  and  especi- 
ally when  we  thus  get  rid  of  what  we  call  independent  acts  of 
creation,  there  is  a  strong  presumption  in  &vour  of  so  doing. 
But  when  the  difference  amounts  to  nothing  more  than  the 
ability  to  get  along  with  an  ultimate  law  or  two  the  less,  the 
presumption  in  favour  of  the  tru^  (as  distinguished  fix)m  the 
convenience)  of  such  a  supposition,  seems  to  me  to  be  com- 
paratively small. 

Two  examples,— one  which  has  long  been  recognized  as 
scientific,  and  the  other  of  a  class  which  has  only  just  begun  to 
claim  such  recognition, — may  serve  to  explain  what  is  here 
meant.  The  first  is  that  of  Gravitation;  briefly  referred  to 
above.  One  view  is  that  we  must  admit  as  an  ultimate  fact 
that  all  bodies  tend  to  move  towards  each  other ;  that  we  need 
not  assume  that  there  is  anything  either  between  them  or 
behind  them  in  order  to  make  them  do  so.  When  to  this  view 
is  opposed  the  counter  supposition  that  the  movement  is  caused 
by  the  pelting  of  atoms  from  behind,  or  the  communication  of 
pressure  or  vibration  through  an  intervening  fluid,  every  one 
would  recognize  that,  given  the  existence  of  such  media  and 
assuming  that  the  facts  would  be  equally  well  accounted  for  in 
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such  a  way,  it  is  desirable  to  adopt  such  a  simplification.  It  is 
our  scientific  duty  to  do  so.  But  I  cannot  see  that  the  fact  that 
we  should  thus  furnish  nature  with  one  set  of  ultimate  laws  the 
less  is  itself  a  serious  argument  in  &vour  of  either  theory*. 
The  other  example  is  that  of  the  so-called  Telepathy,  as  de- 
scribed and  supported  in  the  Phantasms  of  the  Living y  and  other 
more  recent  works:  the  doctrine  namely  that  one  mind  can  operate 
in  certain  cases  directly  upon  another  without  the  intervention 
of  any  physical  medium.  (I  am  not  arguing  in  favour  of  this 
hypothesis,  which  seems  to  me  not  yet  to  have  become,  strictly 
speaking,  probable.)  Here,  as  before,  it  does  not  seem  to  me 
that  the  mere  diflference  between  one  more  or  less  of  ultimate 
postulates  or  laws  counts  for  much.  We  must  suppose,  of  course, 
that  the  facts  have,  as  regards  their  broad  outlines,  been 
established  beyond  doubt,  and  beyond  reasonable  explanation 
from  chance  coincidence;  and  the  alternative  will  then  be 
between  assuming  that  it  is  an  *  ultimate  law '  that  one  mind 
will  tend  to  induce  a  similar  state  (under  certain  very  special 
circumstances)  in  certain  other  minds,  and  assuming  that  the 
observed  coincidence  or  sequence  is  a  result  of  various  other 
*  laws  *,  such  as  fraud,  hallucination,  and  so  fortL  The  conse- 
quent detriment  of  a  mere  addition  of  another  ultimate  law  to 
those  (say)  of  mental  association,  or  of  physical  and  physiological 
sequence,  does  not  seem  to  me  to  count  for  much. 

Turn  now  to  Classification.  After  the  long  chapter  already 
devoted  to  this  subject  we  need  not  say  much  about  its  ideal 
character ;  partly  indeed  because,  as  will  be  inferred  fix)m  what 
was  there  said,  we  are  so  little  competent  at  present  to  forecast 
its  future.  We  saw  that  the  principal  improvement  already 
effected  consisted  in  the  substitution  of  a  'Natural'  for  an 
'Artificial'  classification;  but  we  also  saw  that  when  we  en- 
deavoured to  bring  to  light  the  real  distinction  between  these 
systems  several  accounts  might  be  'given.  It  might  be  said 
that  what  was  aimed  at  was  the  arrangement  of  the  species  in 
accordance   with   their  actual   genealogical   affinity.      If  this 

^  Is  there  not  indeed  something  essentiaUy  arbitrary,  and,  to  borrow  the 
theological  term,  anthropomorphic,  in  this  whole  way  of  looking  at  things  ?  Are 
we  sore  that  the  solution,  which  is  easiest  to  oonoeiye  by  oar  faculties,  or 
most  economical  of  statement  in  oar  language,  is  necessarily  the  simpleat  in 
nature  ? 
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account  were  adopted,  the  ideal  of  classification  would  become 
a  *  History  of  Creation  *, — such  as,  in  feet,  Hseckel  has  already 
attempted  to  sketch  out.  If  however  we  preferred  the  account 
adopted  by  Mill,  that  the  object  of  classification  is  to  arrange 
the  objects  in  such  a  way  that  each  class  shall  comprise  the 
greatest  number  of  common  attributes,  regard  being  had  to  the 
importance  of  these  attributes;  it  seems  by  no  means  clear 
what  would  be  the  final  outcome  of  such  a  process.  Importance 
is  a  very  fugitive  thing,  depending  upon  the  habits,  studies, 
and  tastes  of  men,  and  on  these  points  no  estimate,  which  the 
present  is  competent  to  frame  for  the  future,  is  worth  much. 

It  seems  therefore  preferable  to  regard  Classification  as  a 
means  to  an  end,  that  is  to  the  effective  study  and  control  of 
the  objects  in  question,  and  to  anticipate  that  the  final  outcome 
of  it  will  not  so  much  take  the  form  of  some  one  arrangement 
universally  accepted,  as  of  a  continually  increasing  number  of 
arrangements  devised  to  meet  the  ever  extending  wants  of 
students. 

An  illustration  of  what  is  here  meant  may  be  gathered 
firom  a  comparatively  trivial  subject,  purposely  chosen  for  that 
reason,  because  the  very  shallowness  and  artificiality  of  the 
subject-matter  enables  us  to  look  with  some  confidence  further 
ahead  than  if  we  were  dealing  with  the  profound  problems 
underlying  the  biological  and  social  studies.  Suppose,  for 
instance,  we  have  a  large  number  of  names  of  inhabitants  of 
some  county,  or  students  of  some  school  or  college.  What  we 
want,  of  course,  is  complete  and  ready  control  of  this  mass  of 
material ;  that  is,  given  any  characteristic  whatever,  we  wish  to 
determine  at  the  shortest  notice  which  of  the  objects  possess 
this  and  which  do  not.  For  this  purpose  we  clearly  want 
a  considerable  number  of  arrangements.  We  should  begin 
with  an  alphabetical  one,  because  this  is  the  readiest  means  of 
picking  out  a  person  by  his  name.  We  should  want  a  chrono- 
logical order,  for  we  might  be  asked  who  were  the  contemporaries 
of  such  and  such  a  man ;  and  here  the  alphabet  would  not  help 
at  all.  We  should  want  a  topographical  order,  so  that  those 
interested  in  a  given  place  might  know  what  men  were 
connected  with  that  particular  place.  We  should  want  the 
men  arranged  in  accordance  with  their  professions,  so  that  the 
historian  of  the  church  or  the  bar  could  pick  out  his  repre- 

V.  36 
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sentatives  without  the  labour  of  working  through  the  entire 
list.  We  should  want  them  grouped  by  their  dates  of  death 
and  places  of  burial;  by  the  localities  where  their  wills  were 
proved;  by  such  facts  as  where  and  to  whom  they  were  married, 
and  so  on.  In  a  word,  nothing  would  represent  finality  here 
except  the  attainment  of  a  distinct  arrangement  in  accordance 
with  every  distinct  characteristic  which  we  had  occasion  to 
consider.  Our  only  way  of  securing  completeness  would  be, 
not  to  make  a  compromise  amongst  these  various  attributes  so 
as  to  secure  the  best  possible  single  arrangement,  but  rather  to 
aim  at  a  complete  assortment  of  separate  arrangements  each 
involving  only  one  characteristic. 

There  seems  to  be  some  ground  for  thinking  that  this  will 
be  the  tendency  in  more  serious  branches  of  study.  Take  the 
case  of  Botany.  It  is  surely  unlikely  that  the  systematists  will 
go  on  for  ever  endeavouring  to  put  the  finishing  touches  to  the 
so-called  Natural  System.  Those  who  want  to  study  genea- 
logical affinity  will  prefer  to  do  so  directly,  without  the 
constraint  involved  in  the  traditions  of  classification.  And  the 
innumerable  demands  of  other  students  will  have  to  be  met  by 
separate  arrangements,  each  devised  for  their  own  private 
satisfaction.  The  topographical  botanist  will  have  his  arrange- 
ment,— such  as  H.  C.  Watson  attempted  in  his  Cybele  BrttannicOy 
— in  which  local  distribution  will  be  the  determining  attribute. 
The  pharmacologist  will  have  his  arrangement ;  the  commercial 
man  his,  and  so  on.  There  seems  no  practical  limit  to  the 
number  of  such  classifications, — whether  they  go  by  that  name, 
or  are  termed  Indices  or  Dictionaries,  or  what  not, — which 
would  be  really  serviceable  in  the  great  objects  of  all  classifi- 
cation, namely  that  of  saving  time  in  looking  for  something  we 
want  and  keeping  clear  control  over  a  multitude  of  details. 
The  ideal  therefore  would  be  sought  in  a  continual  addition  to 
these  labour-saving  resources;  that  is,  in  the  accumulation  of 
special  classifications  rather  than  in  the  attempt  to  agree  in 
the  construction  of  some  one  dominant  and  exclusive  arrange- 
ment. 

II.  So  far  we  have  dealt  mainly  with  qualitative  considera- 
tions. When  we  come  to  thase  which  are  quantitative  we  feel 
on  somewhat  clearer  ground  as  regards  our  general  aim  and  the 
extent  to  which  we  may  hope  gradually  to  secure  it.     What 
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we  want,  in  a  word,  is  to  "  take  out  the  quantities  "  in  respect 
of  all  the  phenomena  of  nature.  This  seems  to  lead  to  two 
subdivisions. 

(1)  In  the  first  place  we  want  a  complete  set  of  units  or 
standarda  Those  in  present  use  are  not  only  occasionally  ill- 
chosen  in  themselves,  but  there  is  not  as  yet  universal  agree- 
ment in  their  acceptance.  The  resources  of  scientific  inference 
are  clearly  imperfect  until  these  defects  are  remedied.  Then 
again  there  is  still  an  immense  deal  to  do  in  the  way  of  con- 
necting the  various  units  with  each  other,  so  as  to  express  one 
in  terms  of  another.  Two  ^miliar  examples  will  serve  to  show 
what  is  meant  by  this, — Kater*s  determination  of  the  length 
of  the  seconds  pendulum  at  a  given  latitude,  and  Joule's  de- 
termination of  the  mechanical  equivalent  of  heat.  E^h  of 
these  results  was  intended  to  decide  the  relation,  with  the 
utmost  attainable  accuracy,  between  units  of  distinct  classes 
of  phenomena.  The  same  will  have  to  be  done  in  every  other 
direction,  as  in  fact  it  is  being  done  (to  give  but  an  instance) 
in  respect  of  certain  electrical  and  magnetic  constants. 

But  this  is  only  a  portion  of  the  work  before  us.  Our  task, 
as  regards  the  elements  or  raw  materials  of  scientific  calculation, 
is  not  completed  so  long  as  any  measurable  magnitude  whatever 
is  left  without  its  suitable  unit,  direct  or  indirect.  The  sort  of 
problems  which  this  opens  out  before  us  was  indicated  in  the 
chapter  upon  Psychical  Units.  The  same  thing  will  have  to  be 
attempted,  if  the  materials  of  our  knowledge  are  to  be  rendered 
complete,  in  respect  of  every  markedly  distinct  kind  of  sensa- 
tion, feeling,  and  emotion. 

(2)  And  having  obtained  our  suitable  measures  for  every 
separate  class  of  things,  we  want,  of  course,  to  apply  them  to 
every  possible  object  in  each  class,  or  where  these  are  indefi- 
nitely numerous,  to  the  average  of  each  class.  All  this  is  too 
obvious  to  need  discussion.  Thus  in  the  case  of  the  earth  we 
want  to  know  its  exact  size  and  shape,  its  mass  or  specific 
gravity,  the  time  it  takes  to  revolve,  the  distance  between 
difi*erent  points  on  its  surface,  the  depth  of  the  sea,  the  height 
of  the  mountains,  and  so  on.  In  a  word  we  want  a  series  of 
exact  measurements  of  all  its  physical  characteristics.  Simi- 
larly in  the  case  of  groups,  say  of  men,  we  want  a  set  of 
measurements,  of  like  kind,  of  the  averages :  we  want  to  know 
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the  mean  length  of  life  now  and  in  former  times,  here  and  in 
other  countries ;  the  mean  stature  of  diflferent  races,  professions, 
classes  of  men,  and  so  forth.  We  shall  not  have  obtained 
anything  resembling  an  ideal  in  this  department  until  we  are 
furnished  with  a  complete  set  of  measurements  of  every  mea> 
surable  element,  either  individually  or  through  averages,  which 
we  find  in  nature. 

III.  One  more  requirement  still  remains  to  be  indicated. 
Our  knowledge  is  not  like  an  outline  sketch,  of  which  the  exact 
direction  and  magnitude  is  all  that  we  require  to  determine; 
we  must  also  insist  upon  having  the  shading  put  in.  By  this 
is  meant  that  we  must  know  how  certain  our  conclusion  is,  and 
what  are  the  limits  of  probable  error.  This  condition  requires 
somewhat  closer  examination. 

It  has  been  already  mentioned  several  times,  and  especially 
in  the  Introductory  Chapter,  that  the  final  aim  of  all  science  is 
complete  certainty,  for  or  against  every  assertion.  The  out- 
come must  be,  so  to  say,  a  mere  black  and  white  sketch,  in 
which  everything  is  either  accepted  or  rejected.  But  here, 
as  well  as  elsewhere,  there  is  an  ideal  to  be  kept  before  us  at 
every  step,  as  well  as  one  to  be  pursued  in  the  remote  future. 
And  in  the  case  in  question  this  must  take  the  form  of  urging 
us  to  endeavour  to  adjust  correctly  the  degree  of  certainty 
which,  according  to  our  present  knowledge,  ought  to  be  assigned 
to  every  conclusion. 

Our  present  attitude  towards  very  many  of  the  nameable 
things  which  we  have  occasion  to  refer  to  is  one  which  could 
never  be  accounted  for  except  on  historical  grounds.  If  we 
turn  to  the  dictionary,  as  to  the  receptacle  trom  which  our 
stock-in-trade  of  words  is  to  be  drawn,  we  find  it  filled  with 
many  words  for  things  which  no  living  man  now  believes  in, 
with  many  which  we  are  divided  about,  and  with  many  which 
we  all  without  exception  admit  as  actually  existent.  But  we 
have  no  means  of  distinguishing  between  our  mental  attitudes 
towards  them,  unless  we  mark  oflF  those  which  are  discredited, 
by  expressly  labelling  them,  or  in  some  other  way  describing 
them  as  imaginary.  And  no  one  feels  any  incongruity  in 
making  them  all  alike  subjects  and  predicates  of  propositions  : 
he  leaves  it  to  the  context  to  decide  whether  or  not  his  belief 
in  them  is  implied.     In  illustrative  remarks,  for  instance,  no 
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such  belief  is  implied,  and  unless  we  put  the  two  entities  side 
by  side  into  one  sentence,  no  incongruity  is  felt.  (I  presume  it 
would  verge  on  the  humorous  to  speak  of  anything  '  rising  from 
its  ashes,  like  the  Phoenix  or  the  town  of  San  Francisco'.) 
Such  an  attitude  however  seems  to  me  unintelligible  except  on 
historic  grounds  and  as  a  temporary  phase.  We  continue  to 
speak  of  the  impossible,  the  doubtful,  and  the  actually  existent, 
in  the  same  grammatical  terms,  because  many  things  which  at 
the  present  day  are  supposed  to  occupy  one  of  the  two  former 
classes  were  understood  to  stand  in  the  third  when  the  terms 
were  first  introduced. 

It  will  hardly  be  maintained,  by  anyone,  that  this  is  a 
thoroughly  logical  or  scientific  attitude.  If  language  and 
thought  were  to  be  reconstructed,  we  should  presumably  expect 
that  every  one  would  find  to  hand  some  appropriate  inflection 
or  modification  which  would  show  at  once  to  which  category 
the  term  in  question,  in  his  opinion,  belonged.  When  he  spoke 
of  ghosts,  of  the  soul,  of  heaven  or  of  hell,  we  should  know  from 
his  form  of  expression  whether  these  were  regarded  by  him  as 
realities  or  not. 

To  work  out  any  such  suggestion  as  this  would  of  course  be 
merely  fanciful.  All  that  we  can  here  indicate  as  a  rational 
ideal  is  final  agreement  amongst  mankind  on  all  these  (at 
present)  doubtful  points.  And  if  there  is  any  validity  in  Logic, 
and  any  substratum  of  reality  about  our  thought,  this  final 
agreement  must  be  admitted  and  hoped  for  as  our  ultimate  goal. 

Short  of  this  goal,  what  we  desiderate  along  our  path 
towards  it  is  a  due  estimate  of  probabilities.  As  this  subject 
is  generally  treated  apart  from  ordinary  Logic,  and  as  I  have 
myself  ^Titten  tolerably  fully  upon  it  elsewhere,  a  very  brief 
indication  must  suffice. 

There  are  then  a  very  great  number  of  facts  about  which 
that  final  agreement,  for  which  we  hope,  does  not  avail  us  any- 
thing, because  we  want  to  evaluate  our  decision  at  the  present 
moment.  A  man  in  good  health  would  doubtless  like  to  know 
whether  he  will  be  alive  this  time  next  year.  This  fact  will  be 
settled  one  way  or  the  other,  in  due  time,  if  he  can  afford  to 
wait,  but  if  he  wants  a  present  decision  Statistics  and  the 
Theory  of  Probability  can  alone  give  him  any  information.  He 
learns  that  the  odds  are,  say,  five  to  one  that  he  will  survive ; 
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and  this  is  an  answer  to  his  question  as  far  as  any  answer  can 
be  given.  Statisticians  are  gradually  accumulating  a  vast  mass 
of  data  of  this  general  character.  What  they  may  be  said  to 
aim  at  is  to  place  us  in  the  position  of  being  able  to  say,  in  any 
given  time  or  place,  what  are  the  odds  for  and  against  any  at 
present  indeterminable  fact  which  belongs  to  a  class  admitting 
of  statistical  treatment. 

Again ;  outside  the  regions  of  statistics  proper, — which  deal 
broadly  speaking  with  events  which  can  be  numbered  or 
measured  and  which  occur  with  some  frequency, — there  is  still 
a  large  field  as  to  which  some  better  approach  to  a  reasoned 
intensity  of  belief  can  be  acquired.  What  will  be  the  issue  of 
a  coming  war  ?  Which  party  will  win  in  the  next  election  ? 
Will  a  patient  in  the  crisis  of  a  given  disease  recover  or  not  ? 
That  statistics  are  lying  here  in  the  background  and  are  thus 
indirectly  efficient  in  producing  and  graduating  our  belief,  I 
fully  hold;  but  there  is  such  a  large  intermediate  process  of 
estimation,  and  such  scope  for  the  exercise  of  a  practised  judg- 
ment, that  no  direct  appeal  to  statistics  in  the  common  sense 
of  the  term  can  help  us.  In  sketching  out  therefore  the  claims 
of  an  Ideal  condition  of  knowledge,  we  ought  clearly  to  include 
a  due  apportionment  of  belief  to  every  event  of  such  a  class  as 
this.  It  is  an  obvious  defect  that  one  man  should  regard  as 
almost  certain  what  another  regards  as  almost  impossible. 
Short  therefore  of  certain  prevision  of  the  future  we  want 
complete  agieement  as  to  the  degree  of  probability  of  every 
future  event : — and,  for  that  matter,  of  every  past  event  as  well 
Accurate  quantitative  apportionment  of  our  belief, — so  far  as 
this  is  intrinsically  possible  in  any  case, — can  only  be  hoped  for 
where  complete  statistics  are  available;  but  we  ought  to  look 
for  general  agreement  as  to  the  more  and  the  less  probable. 
To  take  an  illustration.  No  one  without  a  thermometer  could 
undertake  to  say  how  much  higher  was  the  mean  winter 
temperature  of  London  than  that  of  Cambridge;  but  we  should 
all  agree  that  that  of  Edinburgh  was  lower  than  that  of 
Penzance.  The  present  state  of  things  on  most  questions  of 
politics,  philosophy,  and  religion,  is  much  as  if  the  mean 
climates  of  London  and  Cairo  were  still  in  dispute,  and  were 
decided  by  personal  sympathy  and  party  considerations. 

Once  more.     Even  in  questions  of  pure  measurement  of 
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some  quantity  which  it  would  be  universally  agreed  admits  of 
accurate  determination,  in  the  sense  that  it  really  has  a 
determinate  value  though  we  have  not  yet  ascertained  the 
amount,  there  admits  of  much  advance  in  respect  of  the 
probability  of  our  assignment.  Take  an  example  from  the 
practice  of  astronomers.  If  they  are  asked  to  assign,  say,  the 
angular  distance  of  one  star  from  another,  they  would  begin  by 
doing  this  to  a  degree  of  precision  which  in  itself  far  surpasses 
anything  which  the  layman  can  realize.  But  in  addition  to 
this  they  would  supply  a  correction  assigning  what  is  called  the 
'  probable  error  *  of  the  previous  assignment.  (They  would,  for 
instance,  give  the  distance  as  IS"*  14'  22"*7  ±  1"'7,  or  whatever 
it  might  be.)  This  indication  of  a  probable  error  is  only 
another  way  of  describing  the  degree  of  certainty  of  the 
measurement  obtained,  but  it  is  the  sole  way  of  doing  so.  As 
we  are  dealing  with  a  quantitative,  and  not  a  merely  qualitative 
element,  it  would  not  be  possible  to  give  a  measurement  and 
then  say  that  the  chances  are  5 : 1  that  this  is  accurate ;  it  is 
quite  certainly  not  accurate  if  we  are  suflficiently  punctilious  in 
our  determination.  All  that  we  can  do  is  to  assign  a  measure 
of  departure,  and  then  say  what  are  the  odds  that  we  shall  be 
within  these  limits ;  or  conversely  assign  certain  odds,  and  then 
say  what  is  the  margin  of  error  which  will  secure  those  odds. 
The  latter  is  the  course  adopted.  The  odds  chosen  are  even, 
and  the  error  is  assigned  within  which  it  is  thus  an  even  chance 
that  we  should  attain. 

Formally  speaking,  Astronomy  does  really  seem  to  have 
attained  its  ideal  here,  and  the  same  standard  is  reached  in 
many  kinds  of  geodetic  measurement.  A  magnitude  is  assigned 
according  to  the  utmost  accuracy  attainable,  and  then  (by  aid 
of  the  very  attempts  at  obtaining  this)  another  is  assigned 
which  indicates  how  certain  we  ought  to  feel  as  to  the  accuracy 
of  the  former.  And  nothing  less  than  this  ought  to  satisfy  us, 
I  apprehend,  as  our  ideal  wheriBver  we  are  dealing  with  quanti- 
tative results.  We  ought  to  endeavour  to  determine  not  only 
to  the  best  of  our  power  the  actual  magnitude,  but  also  the 
value  of  that  determination  itself;  that  is  how  likely  it  is  that 
we  shall  be  within  an  assignable  distance  from  the  truth. 


CHAPTER  XXV. 

SPECULATION  AND  ACTION;  OR  THE  LOGICAL  AND 
SCIENTIFIC  VIEW  OF  THE  WORLD,  AS  MODIFIED 
BY  OUR  PRACTICAL   TENDENCIES^ 

Up  to  this  point  we  have  adhered  as  consistently  as  possible 
to  that  objective  scientific  view  of  the  Order  of  Nature,  which 
was  fully  described  in  the  introductory  chapter  as  being  the 
view  which  seemed  on  the  whole  the  most  appropriate  for 
.  Inductive  Logic.  On  this  explanation  we  suppose  the  observer, 
who  may  be  the  logician,  to  be  looking  on  passively  at  the 
evolution  of  events  with  which  he  does  not  in  any  way  meddle. 
He  may  observe,  judge,  infer,  and  record,  as  may  an  outsider  at 
a  game  of  whist;  but  it  would  be  as  great  a  breach  of  etiquette, 
in  the  one  case  as  in  the  other,  for  the  observer  to  intrude  himself 
into  the  position  of  an  agent,  or  in  any  way  whatever  to  attempt 
to  influence  the  course  of  events,  instead  of  remaining  as  a 
silent  spectator. 

This  is  the  point  of  view  of  Science,  pure  and  simple.  Con- 
trasted with  this  is  the  point  of  view  of  Art  in  the  wider 
sense  of  the  term;  that  is,  in  the  philosophical  as  contrasted 
with  the  sesthetical  sense.  The  general  nature  of  this  con- 
trast will  doubtless  be  understood  by  the  reader  without  much 
explanation,  so  that  very  few  words  need  be  added  by  way  of 
exposition.  By  Science,  briefly  speaking,  may  be  understood 
a  coherent  and  methodical  body  of  generalizations  about  matters 
of  fact;  by  Art,  a  similar  body  of  rules  or  directions  for  securing 
some  end  or  class  of  ends.  The  former  deals  with  what  w; 
with  what  exists  in  great  part  irrespective  of  our  wishes.  The 
latter  deals  rather  with  what  ought  to  be,  or  with  what  is 

^  The  substanoe  of  part  of  this  chapter  appeared  in  the  first  two  editions  of 
my  Logic  of  Chance. 
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^wished  for ;  wished  for,  it  may  be,  by  the  speculator  himself  or 
"by  others  as  represented  and  interpreted  by  him. 

The  opinion  seems  to  be  sometimes  entertained  that  there 
must  be  an  Art  corresponding  to  each  particular  Science,  and 
conversely.  It  is  quite  true  that  such  a  correspondence  may 
sometimes  exist ;  but  to  suppose  that  it  should  exist  generally 
would  seem  to  imply  some  error  as  to  what  constitutes  the 
unifying  principle  in  respect  of  each  of  these  classes  of  gene- 
ralizations or  rules.  What,  for  instance,  confers  its  unity  upon 
any  Science  ?  Broadly  speaking,  the  fact  that  we  are  dealing 
with  a  number  of  objects  so  connected  together  by  their  recog- 
nized resemblances  that  we  may  regard  them  as  constituting 
a  class : — by  '  resemblance '  here  being  of  course  understood  any 
connecting  links  either  of  origin,  nature,  or  destination.  When 
our  accumulated  knowledge  about  these  facts  becomes  so  large 
as  to  prove  unwieldly,  or  too  extensive  for  one  person  con- 
veniently to  grapple  with,  the  class  has  to  be  broken  up  into 
smaller  classes,  connected  by  additional  and  more  special  resem- 
blances. Thus  Geology,  or  the  Science  of  the  past  history  of 
the  surface  of  the  earth,  is  gradually  being  diflFerentiated  into 
Petrology,  Palaeontology,  Vulcanology,  and  so  forth.  Chemistry 
now  furnishes  two  rather  widely  distinct  branches,  according 
as  we  deal  with  organic  or  inorganic  matter.  And  a  precisely 
similar  process  of  gradual  specialization  is  displayed  in  the 
evolution  of  Art,  in  the  sense  in  which  we  have  here  understood 
it.  Every  reader  of  Herbert  Spencer  will  be  &miliar  with  the 
nature  and  range  of  the  process  which  that  philosopher  has  so 
amply  illustrated  in  his  various  writings. 

Now  it  does  not  seem  likely,  in  general,  that  the  group 
of  similar  or  connected  attributes  which  thus  unify  the  class 
of  attributes  for  the  purposes  of  science,  should  just  happen 
to  coincide  with  some  one  want,  or  set  of  wants,  on  the  part 
of  man;  or  therefore  be  suitable  to  form  the  province  of  one  Art. 
It  is  hardly  necessary,  for  instance,  to  point  out  that  there  is 
no  such  correspondence  in  the  case  of  Geology.  '  The  past  history 
of  the  surfece  of  the  earth'  represents  no  special  want  in  the 
mind  of  man,  for  the  art  of  Husbandry  deals  only  with  a  small 
portion  of  the  topics  thus  combined.  Consider  again,  the  Art 
of  Navigation.  Here  the  aim  or  desire  is  that  of  taking  a  ship 
safely  and  speedily  across  the  seas.     Men  wanted  to  do  this  long 


570  SPECULATION   AND   ACTION.  [CH. 

before  anything  worth  mention  was  known  about  the  stare  or 
winds  or  ocean  currents.  And  therefore,  corresponding  to  this 
wish,  there  is  a  real  Art  of  Navigation,  distinct  from  Astronomy 
and  Meteorology  and  the  other  physical  sciences  to  which  appeal 
has  to  be  made  by  the  seaman. 

There  are  no  doubt  certain  peculiar  cases,  mainly  inclusive 
of  a  few  sciences  of  very  wide  import  or  abstract  character. 
For  instance,  Political  Economy,  as  it  used  to  be  commonly  de- 
fined, deals  with  the  actions  of  men  in  so  far  as  these  are  devoted 
to  the  pursuit  of  wealth.  This  distinctly  corresponds  to  an  end 
or  aim  which  is  as  simple  and  as  permanent  as  almost  any 
which  can  be  mentioned.  The  reason  why  the  subject  is  to  be 
considered  as  a  science  rather  than  as  an  art  is  connected  with 
some  interesting  considerations  which  will  have  to  be  noticed 
presently.  But  so  much  as  this  may  be  said  here:  that,  in  the 
wide  sense  above  suggested, — that  of  National  Economy,  or  a 
body  of  rules  for  enriching  a  whole  nation, — the  subject  has 
seldom  been  cultivated  at  all.  The  actual  rulers  of  most  countries 
have  had  other  ends  in  view  besides  that  of  rendering  their  own 
nation  rich.  On  the  other  hand,  in  the  narrower  sense  of  domestic 
economy,  or  the  rules  for  making  the  individual  rich, — an  art 
which  is  not  likely  to  be  neglected, — the  generalizations  and 
conclusions  of  learned  authors  are  found  to  be  of  veiy  slight 
assistance.  But  the  ground  of  this  distinction  will  recur 
presently  for  fuller  discussion. 

Another  instance  in  point  is  that  of  Logic  itself,  as  to  which 
there  is  a  very  old  dispute  whether  it  is  to  be  considered  as  an 
art  or  a  science.  It  seems  to  me  that  Logic  may  equally  well 
be  regarded  as  either,  but  then  it  must  be  remembered  that  we 
are  dealing  here  with  a  subject-matter  which,  regarded  under 
either  aspect,  is  decidedly  abstract  and  artificial.  *  The  opera- 
tions of  the  human  intellect  in  the  pursuit  of  truth  *, — to  adopt 
a  rather  vague  definition, — may  certainly  be  made  the  nucleus 
about  which  the  materials  of  a  real  science  can  be  grouped. 
But,  as  may  very  possibly  have  occurred  to  the  reader  long 
before  he  has  reached  this  chapter,  the  unity  thus  secured  is 
somewhat  artificial,  and  wide  diflferences  of  opinion  may  exist 
as  to  the  proper  delimitation  of  such  a  science.  When  the 
same  general  object  is  regarded  as  an  aim  to  be  pursued,  the 
same   materials,  or  at  least  a  large  proportion  of  them,  will 
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equally  well  group  themselves  together  into  an  Art.  Some- 
ivhat  similar  remarks  may  be  made  in  relation  to  Ethics.  Here 
again  we  are  dealing  with  a  subject-matter  of  enormous  range, 
for  almost  every  human  action  falls  within  its  scope,  and  we 
find  in  consequence  that  the  distinction  between  Science  and 
Art  is  not  very  easy  to  trace.  Such  cases  as  these,  however, 
must  be  exceptional.  As  a  general  rule,  if  we  start  with  the 
conception  of  some  end  to  be  pursued,  ultimate  or  subordinate, 
or  some  set  of  wishes  to  be  satisfied,  in  ourselves  or  in  others, 
we  shall  find  that  we  have  to  make  appeal  to  the  cultivators  of 
a  number  of  widely  distinct  sciences,  and  to  accept  our  results 
from  them.  And  similarly,  he  who  cultivates  a  science,  if  he 
begins  to  take  into  consideration  the  ends  which  it  is  likely  to 
gratify  on  the  part  of  mankind,  will  soon  discover  that  these 
ends  are  very  numerous  and  various.  Each  of  the  two  main 
principles  of  unity  leads  to  its  own  resultant  aggregation,  and 
is  therefore  best  worked  out  in  entire  independence  of  the 
other. 

There  is  an  important  consequence  of  the  distinction  pre- 
viously indicated  which  deserves  careful  notice,  as  it  is  very 
generally  overlooked.  It  is  this.  The  conclusions  of  Science, 
are  independent  of  the  number  of  persons  to  whom  these  con- 
clusions may  be  understood  to  be  directed.  This  follows  from 
its  consistent  adoption  of  the  merely  speculative  attitude ;  from 
the  fact  that  its  duty  is  to  observe,  not  to  advise.  Ask  the 
geologist  to  how  many  persons  his  conclusions  are  supposed  to 
be  addressed,  and  he  would  hardly  know  what  we  mean.  He 
would  probably  reply  that  the  truth  of  his  generalizations  is 
not  in  the  least  affected  by  such  a  fact  as  whether  one  person  or 
a  thousand  are  likely  to  accept  them :  that  he  addresses  himself 
to  the  intelligent  world  at  large,  and  the  wider  the  circle  he 
can  succeed  in  influencing,  the  more  completely  has  he  gained  his 
object.  The  purely  speculative  attitude  of  the  scientific  thinker, 
whether  we  consider  the  original  author  or  the  learners  who 
study  and  accept  his  conclusions,  is  in  fact  an  impersonal  attitude : 
it  exists  entirely  irrespective  of  the  numbers  of  those  who  adopt 
it.  The  exponents  of  the  science  do  not,  in  any  direct  way, 
influence  the  objective  truth  of  the  doctrines  taught.  Those 
who  merely  teach,  teach  in  fact  an  altogether  indeterminate 
number  of  persons. 
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But  when,  on  the  other  hand,  we  come  to  advising  or  com- 
manding,— that  is,  when  we  begin  to  trench  on  the  department 
of  Art, — such  an  enquiry  as  that  above  indicated  becomes  at 
once  relevant  and  important.  An  art  comprises  a  collection  of 
rules,  and  in  issuing  a  rule  we  must  always  be  prepared  to  give 
an  answer  to  the  question,  To  how  many  persons  do  you  intend 
this  recommendation  to  be  addressed  ?  Often,  no  doubt,  such 
an  enquiry  may  be  of  no  practical  significance ;  but  there  are 
cases  on  the  other  hand  in  which  the  answer  will  seriously 
aflFect  the  soundness  of  the  rule.  That  is,  the  rule  would  have 
to  be  quite  diflFerently  formulated  according  to  the  number  of 
agents  to  whom  we  suppose  it  to  be  addressed,  or  at  least 
according  to  the  number  by  whom  we  suppose  that  it  is  likely 
to  be  accepted  and  carried  out. 

Consider  for  instance  the  case  of  Political  Economy.  From 
the  time  of  commencing  to  read  the  subject  I  remember  to 
have  been  perplexed,  as  presumably  many  other  students  have 
been  perplexed,  in  deciding  how  its  doctrines  or  precepts  were 
to  be  put  in  practice.  No  doubt  some  of  its  modem, — or,  as 
perhaps  we  ought  now  to  say,  most  of  it,s  recent, — exponents 
flatly  deny  that  it  is  at  all  within  its  province  to  oflFer  a  word 
of  advice ;  but  surely  this  is  rather  pedantic  and  need  not 
hinder  us  from  attempting  to  extract  advice  from  its  teaching. 
It  is  unquestionably  a  Science  of  Conduct,  that  is,  it  com- 
prises statements  as  to  the  actions  which  people  in  various 
positions  perform  in  pursuance  of  certain  dominant  motives; 
and  it  enables  us  to  predict  many  of  the  consequences  of  such 
actions.  But  suppose  we  wish  to  convert  the  Science  into  an 
Art:  suppose  we  attempt  to  extract  rules  telling  us  how  we 
ovght  to  behave,  out  of  the  statements  of  the  Science  as  to 
the  consequences  which  follow  from  the  way  in  which  we  and 
other  men  do  behave  ?  Of  course  for  the  transformation  of  a 
science  into  an  art  some  end  or  motive  must  be  supplied.  But 
for  this  end  we  have  not  far  to  seek  in  such  a  case,  for,  as 
we  have  already  seen,  the  end  here  is  nothing  else  than  the 
general  principle  which  is  supposed  to  confer  its  unity 
upon  the  Science, — viz.  the  pursuit  of  wealth, — so  that  the 
boundary  lines  of  such  an  art  and  science  will  coincide,  or 
nearly  so. 

To  whom  then  is  Political  Economy  supposed  to  speak  in 
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the  rules  which  we  may  draw  for  ourselves  from  its  generaliza- 
tions ?  Take  such  a  case  as  the  following.  Suppose  it  to  be 
admitted  that  what  is  called  the  Cooperative  Store  system,  as 
distinguished  from  one  carried  on  by  retail  traders,  is  an 
economic  benefit  to  society,  owing  to  the  saving  of  the  un- 
necessary cost  entailed  by  an  excess  of  middlemen.  On  the  side 
of  Science  there  is  no  difficulty.  We  can  indicate  the  sort  of 
difiFerence  which  results  when  all  persons  adopt  the  new  scheme, 
or  when  some  only  do  so.  But  what  is  the  advice  corresponding 
to  such  conclusions  ?  What  rule  is  to  be  given  ?  What  sort  of 
results  follow,  minute  as  they  may  be,  if  I  personally  frequent 
the  store  rather  than  the  shopkeeper's  counter?  You  cannot 
recommend  each  person  to  commence  to  do  what  would  result 
in  benefit  if  undertaken  by  all  together,  nor  can  you  recom- 
mend all  to  adopt  a  practice  simultaneously  because  advantage 
would  follow  if  it  were  gradually  undertaken  by  a  few  at  a 
time.  To  say  nothing  of  the  disasters  which  might  ensue  to 
the  retailers  by  the  latter  course,  it  is  obvious  that  by  setting 
to  work  in  such  a  way  the  result  might  be  that  we  should 
bring  on  a  fresh  train  of  events  which  would  defeat  the  very 
object  aimed  at.  The  same  difficulty  would  present  itself 
whether  our  supposed  student,  who  was  so  desirous  to  apply 
his  science,  took  as  his  guiding  motive  the  desire  to  increase  his 
own  wealth,  or  that  of  the  nation  at  large :  the  generalizations 
laid  down  in  his  text-books  would  not  help  him,  as  an  indi- 
vidual, in  any  direct  way. 

The  above  is  merely  offered  as  a  single  example.  We  shall 
have  to  examine  similar  considerations  more  fiilly  presently  in 
the  case  of  Ethical  rules,  where  we  shall  find  that  their  whole 
significance,  as  means  towards  given  ends,  will  sometimes  turn 
upon  the  number  of  agents  who  may  be  assumed  to  follow 
them.  It  will  be  found  in  the  case  of  many  rules,  I  appre- 
hend, that  one  condition  of  their  successful  operation  is  that 
they  should  be  addressed  to  a  certain  assignable  number  of 
persons,  or  at  least  that  some  assignable  number  only  should 
be  expected  to  attend  to  them. 

We  must  now  proceed  to  discuss  a  step  which  from  a 
speculative  point  of  view  is  an  exceedingly  important  one; 
that  is,  we  must  take  account  of  some  of  the  principal  ways 
in  which,  intentionally  or  unintentionally,  actually  or  hypo- 
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thetically,  we  are  apt  to  step  firom  Science  into  Art,  or  to 
confound  their  clear  boundary  lines.  The  strict  province  of 
the  Inductive  logician,  as  has  been  so  often  insisted  upon 
already,  is  that  of  science  pure  and  simple.  But  uniform  and 
consistent  adherence  to  this  province  is  out  of  the  question. 
Our  science  is  meant  to  be  put  in  practice.  That  is,  the 
objects  with  which  it  deals  will  in  the  majority  of  cases 
either  comprise  human  beings,  who  are  therefore  simultane- 
ously agents  as  well  as  thinkers ;  or  else  it  will  refer  to  things 
and  events  in  which  human  beings  take  an  interest  and  with 
which  they  can  to  some  extent  interfere  eflfectively.  We  cannot 
therefore  propose  to  sit  alone,  on  some  lofty  pinnacle,  doing 
nothing  else  than  inferring  the  past,  judging  the  present,  and 
forecasting  the  future. 

I.  The  first  class  of  such  intrusions  into  practical  life 
may  be  described  as  actual,  that  is,  in  opposition  to  such  as 
are  only  hypothetical;  and  as  legitimate,  that  is,  as  logically 
legitimate  in  the  sense  that  they  need  not  perceptibly  disturb 
any  forecast  that  had  previously  been  made. 

(1)  Such  intrusions  may  take  place  on  widely  different 
scales.  A  single  individual,  for  instance,  may  study  such  and 
such  a  science,  and  then  proceed  to  exercise  his  knowledge 
and  exert  his  influence  within  his  own  little  sphere  of  action. 
In  so  doing  of  course  he  trespasses  from  the  scientific  posi- 
tion, for  he  may  actually  alter  the  fects  as  they  are  pre- 
sented to  others.  The  world  would  not  have  been  the  same  to 
any  one  else  if  he  had  not  thus  interfered  with  its  career, 
and  therefore  the  scientific  conclusions  for  every  one  else  are 
slightly  altered. 

The  answer  to  such  a  suggestion  as  this  is  twofold.  There 
is,  in  the  first  place,  the  ready  reply  of  the  practical  man ;  that 
the  results  in  question  are  of  that  minimal  amount  with  which 
neither  law  nor  science  need  trouble  themselves.  This  is  true 
enough  in  most  cases,  but  a  sounder  reply  may  be  given 
by  an  appeal  to  the  theory  of  averages.  What  we  are  con- 
cerned with,  in  a  very  great  number  of  cases,  especially  where 
our  subject-matter  comprises  the  various  doings  of  men,  is 
not  so  much  the  single  action  as  groups  or  averages  of  many 
actions.  No  one  has  power,  by  his  own  individual  conduct, 
to  do  any  appreciable  injury  to  an  '  average '  statement.     Con- 
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aider  the  position  of  an  official  registrar,  who  is  contemplating 
his  statistical  results  of  past  years,  and  making  his  forecast 
for  the  year  to  come.  He  may  be  contemplating  matrimony, 
or  have  made  up  his  mind  to  commit  suicide,  before  the  next 
returns  are  published.  According  as  he  does  or  does  not  take 
the  proposed  step,  the  resultant  numbers  will  be  altered ;  and 
if  these  professed  to  be  numerically  precise  it  is  clear  that  his 
o^vn  decision  might  falsify  any  inference  which  had  been  drawn 
from  data  which  did  not  take  it  into  account.  But  his  conduct 
of  course  is  a  merely  isolated  event,  whereas  the  statistics  repre- 
sent an  average.  Hence  although  his  suicide,  say,  may  be  in 
a  way  formally  unwarranted,  owing  to  its  being  an  intrusion 
into  statistics  which  had  not  contemplated  its  occurrence,  the 
event  is  at  once  merged  in  an  average  and  disappears  fh)m 
notice^. 

(2)  In  the  former  case  the  change  or  innovation,  if  one 
may  so  call  it,  though  real,  was  supposed  to  be  insignificant  in 
amount.  Now  consider  the  position  of  any  one  with  sufficient 
power  and  influence  in  the  world  to  make  his  mark  felt.  Sup- 
pose him  to  be  a  statesman,  a  conqueror,  an  ethical,  social  or 
religious  innovator.  The  contrast  between  the  purely  logical 
or  scientific  point  of  view,  and  the  practical,  now  becomes 
important;  for  such  persons,  if  they  act  consciously,  cannot 
adhere  to  the  former  standpoint.  Whether  it  be  the  agent 
himself  who  is  proposing  to  infer  the  future  fi'om  a  study  of 
the  past,  or  some  observer  at  his  side  who  sees  what  is  pro- 
posed to  be  done,  the  new  stream  of  causes  and  effects  must 
necessarily  be  taken  into  account.  Their  calculation  would 
take  the  following  form.  They  might  say.  The  forces  at  work, 
omitting  the  consequences  of  the  agency  now  in  question,  would 
have  resulted  in  such  and  such  a  development.  Now  the 
conduct  of  this  agent  is  a  modifying  element,  and  one  which  we 
are  bound  to  reckon  with,  but  it  is  clearly  one  which  the  agent 
himself,  when  deliberating  Qver  it,  cannot  regard  as  a  mere 

^  Bemember  that  we  are  here  speaking  solely  of  the  individual  and  of  his 
actnal  or  proposed  action.  In  case  it  be  replied, — ^Well  but  what  if  all  other 
persons,  or  even  any  considerable  number,  were  to  adopt  this  line  of  explana- 
tion, and  conclude  that  the  results  would  still  remain  insignificant, — the  answer 
is  that  such  a  hypothetical  alteration  introduces  another  set  of  considerations. 
It  will  be  separately  discussed  a  few  pages  further  on. 
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inference  fix)m  the  past,  as  an  outside  observer  might  do.  An 
Alexander  or  Napoleon,  for  instance,  at  the  climax  of  his  career, 
could  hardly  be  conceived  as  inferring  the  future  from  the  past 
by  a  mere  process  of  logical  calculation,  without  supplementing 
this  by  introduction  of  the  personal  fiictor  which  he  contem- 
plated supplpng. 

The  above  remarks  are  obvious  enough,  and  are  only  intro- 
duced for  the  sake  of  what  is  to  follow,  as  it  seems  to  me 
that  some  of  the  consequences  of  the  distinctions  thus  indi- 
cated have  not  been  sufficiently  attended  to  in  speculations 
upon  social  matters.  Take  the  case  of  Ethics.  Conceive  an 
individual  imbued  with  the  determination  to  prosecute  to  the 
utmost  the  greatest  happiness  of  mankind.  This  is  to  be  the 
guiding  motive  of  all  his  conduct,  but  he  is  to  follow  it  out  on 
his  own  judgment  and  instigation ;  and  we  do  not  suppose  this 
motive  to  be  backed  up  by  any  such  structure  as,  for  instance, 
Paley  introduced  in  order  to  enforce  indirectly  the  pursuance  of 
this  common  end  by  a  direct  appeal  to  the  private  ends  of  each 
individual.  He  need  not  be  supposed  even  to  have  been  taught 
Ethics,  or  indeed  to  know  that  any  such  thing  as  a  System  of 
Morality  with  a  sanction  behind  it,  divine  or  human,  has  ever 
been  promulgated.  His  pursuance  of  the  public  good  is  to  be 
simply  a  piece  of  policy, — unselfish  policy, — directed  towards 
this  end. 

Such  an  attitude  is  a  perfectly  possible  one,  and  is  indeed 
nothing  more  than  the  consistent  adherence  to  a  policy  which 
most  of  us  adopt  from  time  to  time  and  under  special  circum- 
stances. It  will  serve  to  illustrate  a  point  which  was  urged 
in  the  chapter  on  Hypothesis.  The  only  opening  for  an  'if*  on 
such  a  scheme  would  be  in  the  ordinary  contingency  of  such 
and  such  alternatives  as  actually  anticipated.  Our  agent  may 
reasonably  say,  *  If  I  do  this,  such  a  result  will  follow;  if  I  do 
that,  such  another  result,'  and  so  on.  But  how  could  any 
opening  arise  for  that  other  and  wider  scope  of  the  hypothesis 
which  is  so  commonly  employed  as  a  test,  *  But  if  all  men  did 
this  or  that,  what  would  then  be  the  consequence  ? '  Such  a 
form  of  supposition  need  no  more  be  resorted  to  here  than  it 
need  be  introduced  by  a  man  who  was  backing  a  horse  at  a 
race,  who  would  hardly  see  the  relevance  of  testing  the  conse- 
quences of  his  proposed  step  by  enquiring  what  would  follow 
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if  all  other  men  were  to  back  the  same  horse.     The  conduct  of 

our  supposed  agent,  in  respect  of  his  moral  career,  would  in 

fact  be  of  the  sort  which  the  poet  Pamell  has  described.     A 

wanderer  falls  in  with  a  mysterious  stranger  who  accompanies 

him  for  some  time,  and  whose  actions  grow  more  and  more 

suspicious.     He  robs  a  hospitable  guest  of  a  valuable  cup,  and 

bestows  it  on  a  churl  who  had  barely  admitted  them  within 

his  door.     And  so  he  proceeds  until  he  finally  murders  a  child 

who  was  his  father's  joy  and  pride.    The  wanderer's  indignation 

is  beginning  to  explode  when  the  stranger  suddenly  assumes 

his  true  guise  as  an  angel,  and  proceeds  to  explain  how  every 

step  he  had  taken  resulted  in  a  clear  balance  of  good  to  the 

parties  concerned,  and  therefore,  we  may  say,  in  the  increase  of 

the  happiness  of  the  world. 

Now  this,  it  seems  to  me,  is  exactly  the  sort  of  conduct  our 
supposed  schemer  for  the  good  of  mankind,  our  ethical  reformer 
who  fought  for  his  own  hand,  would  be  wise  in  adopting.     No 
doubt  the  agent  above  described  committed  one  very  serious 
mistake,  by  performing  his  actions  in  the  presence  of  an  ob- 
server ;  a  mistake  only  partially  remedied  by  his  subsequent 
explanation.     But  as  we  should  not  have  heard  the  story  unless 
he  had  done  so,  this  customary  dramatic  device  may  be  excused. 
A  consistent  scheme  of  policy  directed  to  a  certain  end,  but 
pursued   by  some   being,  however  wise   and   good,  who  acts 
entirely  for  himself,  on  the  one  hand:   and,  on  the  other,  a 
scheme  directed  towards  precisely  the  same  end  but  designed 
and  promulgated  by  some  central  authority  who  proposes  to 
guide  and  influence  others,  will  lead,  and  'ought*  to  lead,  to  widely 
diflferent  practices  in  pursuance  of  such  an  end.     The  latter 
may  issue   a  set   of  rules  such   as,  if  followed   by  all   men, 
would  tend  in  the  desired  direction ;  and  those  who  are  subject 
to  his  authority  have  no  business  to  look  outside  those  rules. 
It  is  open  to  them  to  question  the  feet  whether  such  pursuance 
by  all  would  tend  to  the  desired  consequences,  but  when  this  is 
once  admitted  they  have  no  call  to  calculate  individual  results. 
The  former  has  no  real  need  of  rules  at  all,  and  the  knowledge 
of  what  exactly  other  agents  are  proposing  to  do  is  of  vital 
importance  in  his  reckonings.     The  extremest  illustration  of 
the   distinction    between    these    two    positions    is    given    by 
contrasting  what  is  reasonable  on  the  part  of  a  private  soldier 
V.  37 
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in  a  large  army,  and  on  that  of  some  guerilla  chief  who  has 
a  perfectly  free  hand.  In  the  case  of  the  former  it  is  a  step 
towards  mutiny  if  he  once  begins  to  speculate  whether  his 
comrades  will  all  obey  some  order  which  has  been  issued  to  all 
alike.  In  the  case  of  the  latter  it  is  folly  if  he  does  not  take 
into  consideration  precisely  similar  considerations.  He  and  his 
fellow  chiefs  may  have  conceived  the  same  plan,  or  received  the 
same  advice,  say,  to  attack  the  enemy  at  some  assigned  time 
and  place.  But  the  knowledge  that  a  certain  number,  and  the 
rough  calculation  how  many  of  them,  are  really  likely  to  act  on 
this  suggestion,  may  determine  whether  it  is  wise, — and  there- 
fore, on  our  present  assumption, — whether  it  is  right,  for  any 
given  one  of  them  so  to  act. 

It  is  here,  as  I  have  long  thought,  that  we  find  the  serious, 
and  indeed  the   fatal   defect   in    the   merely  intellectual,  as 
contrasted  with  the  social  and  sympathetic,  aspect  of  Utili- 
tarianism.    If  this  were  a  treatise  on  Ethics  we  should  have  to 
go  fully  into  this  question,  and  enquire  why  it  is  that  men  who 
wish  to  act  right  very  seldom  do  thus  strike  out  their  own  line  for 
themselves,  but  are  constantly  reckoning  what  would  follow  if 
others  were  to  do  what  there  are  very  good  grounds  for  sus- 
pecting that  they  never  will  do.     Two  reasons  however  catch 
the  attention  at  once,  both  springing  out  of  our  emotional  or 
sympathetic  nature.     The  first  of  these  rests  upon  the  obvious 
ground  that  we  cannot  help  setting  an  example.     The  direct 
consequences  of  our  own  action  may  often  in  the  long  run  be 
very  small   compared   with   the   indirect   consequences  which 
follow  from  the  actions  of  others  who  know  what  we  do.     But 
the  firmest  ground  would  seem  to  be  the  same  as  that  which  is 
always  found  strong  enough  to  prevent  the  most  consistent 
thinker  from  sinking  into  what  may  be  called  solitary  Berkeley- 
anism,  or  in  more  technical  language  Monistic  Idealism.     He 
may  try  to  persuade  himself  that  he  is  the  only  sentient  being 
in  existence,  and  that  all  other  men  are  like  all  other  objects ; 
that  they  are  nothing  more  than  groups  of  orderly  ideas  in  his 
own  mind     But  his  social  and  sympathetic  instincts  are  much 
too  strong  for  this  reasonable  and  consistent  deduction,  and  he 
soon  finds  himself  obliged  to  take  other  sentient  beings  so  to 
say  into  partnership,  and  to  put  them  on  the  same  footing  with 
himself.     So  with  our  ethical  schemes.     Directly  we  attempt 


XXV]  SPECULATION  AND  ACTION.  579 

to  work  out  a  policy  of  our  own  for  the  advancement  of  human 
welfiire,  we  find  that  we  are  appealing  to  motives,  and  dealing 
with  actions,  which  excite  human  sympathies  to  a  high  degree, 
and  that  consequently  we  cannot  thus  keep  ourselves  in  isolation. 
When  I  am  thinking  out  the  consequences  of  an  act,  and  the 
suggestion  occurs,  What  if  others  were  to  do  as  I  propose  to 
do  ?  I  may  often  see  clearly  enough  that  such  a  suggestion  is, 
logically  speaking,  strictly  irrelevant.  It  may  even  be  tolerably 
certain  that  others  will  not  do  so,  and  it  might  follow  that  my 
own  action  would  be  abortive.  But  the  sympathetic  attraction 
generally  proves  too  strong  for  a  sensitive  mind.  We  may  find 
that  we  are  forced  to  transfer  ourselves  from  the  centre  of  a 
private  scheme  of  activity,  as  £bu:  as  the  motive  and  justification 
are  concerned,  and  to  take  up  that  of  some  common  sphere  such 
as  would  be  contemplated  and  legislated  for  by  some  one  who 
was  taking  into  account  the  actions  of  mankind  at  large,  and 
thus  la3ring  down  rules  for  society  in  general. 

As  this  point  seems  to  deserve  more  consideration  than  it 
has  generally  received  fi'om  ethical  writers,  we  will  take  a  few 
miscellaneous  examples  for  illustration,  beginning  with  such  as 
are  merely  trivial.  I  see  some  rare  bird  in  the  field,  or  some 
interesting  shrub  by  the  wayside,  and  I  recognize  that  to  spare 
these  and  leave  them  to  multiply,  would  add  to  the  pleasure  of 
many  persons  in  the  future.  I  appropriate  them  both  however, 
destroying  them  in  the  act ;  and  when  a  protest  is  raised  to  the 
eflect  that  the  world  would  be  much  more  varied  and  interesting 
if  only  every  one  would  agree  to  spare  such  objects,  my  reply  is 
simple.  '  I  know  for  certain  that  others  will  not  show  this  self- 
restraint,  and  the  consideration  of  what  would  follow  on  a  hypo- 
thesis which  will  not  be  realized  has  no  bearing  on  my  present 
conduct.  You  might  as  well  urge  me  not  to  go  to  Switzerland 
this  year, — so  &r  as  the  mere  form  of  argument  is  concerned, — 
by  pointing  out  the  inconvenience  which  would  result  fix)m  the 
simultaneous  resolution  of  all  men  to  travel  thither  at  the  same 
time.'  Or,  again;  a  shopkeeper  is  blamed  for  trading  on  a 
Sunday,  simply  on  the  ground  that  the  general  abstention  firom 
business  for  one  day  in  the  week  is  advantageous  to  the  com- 
munity. He  may  well  demur  to  the  common  line  of  argument 
which  commences  with  the  hypothesis ;  *  If  all  did  so,  see  what 
would  follow.'     He  could  fairly  retort  that  the  custom  which  he 
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secured  on  that  day  would  then  simply  serve  to  swell  his 
neighbour's  profits.  Again;  had  I  been  a  slave  merchant  in  the 
old  days,  I  might  have  taken  up  the  same  position  against  the 
same  argument.  Whilst  thoroughly  admitting  that  the  slave 
trade  is  an  injury  to  the  human  race,  and  being  perfectly 
prepared  to  give  my  aid  to  its  suppression,  I  may  urge  that^ 
pending  its  general  suppression,  my  continuance  in  the  business 
does  no  harm  to  any  one.  My  action  does  not  increase  the 
average  number  of  slaves  imported,  for  by  the  well-known  laws 
of  supply  and  demand  any  artificial  diminution  of  the  number 
of  traders  would  cause  profits  to  rise,  and  would  therefore 
attract  others  into  the  business.  There  are  surely  many 
earnest  and  sincere  social  reformers  at  the  present  day  who 
justify  their  present  attitude  on  this  ground.  They  pro- 
claim the  desirability  of  altering  our  sjrstem  of  taxation,  of 
changing  much  in  our  social  arrangements,  even  of  introducing 
some  form  of  Communism :  but  they  do  not  cease  to  claim  all 
their  present  private  rights.  They  hold,  and  few  will  blame 
them,  that  it  does  not  follow  that  what  *  ought*  to  be  done  by  all 
collectively  ought  to  be  done  by  each  individually. 

So  long  as  the  goodness  or  badness  of  actions  is  estimated 
by  their  consequences,  the  position  of  such  a  man  as  we  have 
supposed  above  seems  impregnable,  when  thus  defended  from 
his  own  individual  standpoint ;  and  the  question  arises  how  he 
can  ever  be  compelled  to  quit  this  ground,  which,  we  must 
remember,  is  his  habitual  ground  for  judging  of  most  of  the 
petty  actions  of  his  daily  life.  Successfully  to  base  a  merely 
intellectual  appeal  to  any  man  upon  the  consequences  of  his 
actions,  we  must  surely  convince  him,  not  by  tracing  what 
would  follow  upon  some  purely  imaginary  supposition,  but  by 
pointing  to  what  will  actually  follow  from  his  own  conduct. 
This  points,  I  apprehend,  to  the  main  reason  why,  in  such  a 
case  as  that  of  the  slave  traders,  we  feel  very  little  doubt  in 
saying  that  the  proposed  ground  of  defence  is  cowardly  and 
selfish,  whereas  in  many  other  cases  it  is  difficult  not  to  admit 
that  there  is  something  to  be  said  for  such  a  defence.  We  feel 
instinctively  that  in  matters  which  make  strong  appeal  to  our 
emotions  and  our  sympathy  it  is  idle  to  try  to  strike  out  a  line 
of  our  own  rather  than  to  fight,  so  to  say,  side  by  side  with  the 
army  of  our  human  comrades. 
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It  is  on  such  grounds,  as  it  seems  to  me,  that  Kant's 
celebrated  formula  for  testing  the  lightness  of  an  action  breaks 
down.  .  It  is  a  formula  of  a  purely  intellectual  character :  '  Can 
you  will  the  maxim  according  to  which  you  are  acting  to  be  a 
law  universal  to  mankind?'  That  there  are  many  actions 
which  are  equally  obligatory,  or  equally  reprehensible,  whether 
practised  by  one  man,  or  by  all,  is  unquestionable.  But  the 
attempt  to  carry  out  such  a  maxim  in  daily  life  would  surely 
fail^.  The  occasions  are  numerous,  if  indeed  they  do  not 
constitute  the  larger  part  of  our  actions,  in  which  the  wisest 
and  most  moral  conduct  would  have  to  be  justified  fh)m  the 
individual  point  of  view.  The  agent  may  doubfcless  steer  his 
course  in  accordance  with  the  resultant  impulse  of  a  number  of 
more  or  less  general  maxims,  but  these  would  be  modified  by 
considerations  drawn  firom  a  knowledge  of  what  others  were 
doing  or  were  going  to  do.  And  one  of  these  modifying 
circumstances  would  often  consist  in  the  knowledge  that  many 
others,  similarly  situated  with  ourselves,  would  certainly  not 
take  the  same  course.  To  make  such  a  test  generally  suitable 
we  should  have  to  substitute  '  end '  for  *  maxim ' ;  a  change,  it 
need  not  be  said,  which  would  totally  alter  its  character.  If 
I  and  all  others  alike  will  the  same  end,  we  shall  often  find  it 
advisable  to  take  very  different  intermediate  courses  in  order 
to  attain  this  common  end;  and  these  different  courses  when 
couched  in  the  form  of  maxims  will  require  to  be  differently 
phrased. 

If  it  were  allowable  to  follow  Bentham's  example  by  the 
firee  introduction  of  new  technical  terms,  I  should  be  inclined 
to  mark  the  above  distinction  by  the  words  aiUocentric  and 
coinocentric.  These  have,  of  course,  no  relation  to  the  particular 
motive,  sanction,  or  end  which  is  appealed  to,  but  simply  mark 
the  distinction  between  two  attitudes  which  we  may  adopt  in 
our  practice.  In  the  one  case  the  agent  is  supposed,  like 
Parnell's  angel,  to  make  himself  the  centre  of  his  own  specula- 
tion and  consequent   action;   all  other  contemporary  agents 

1  There  is  aDOther  objection  to  snob  a  maxim,  which  is  closely  aDalogous  to 
one  which  presented  itself  in  the  discussion  on  Causation.  If  the  maxim  is  to 
be  specialized  so  as  to  be  throughout  appropriate  to  the  circumstances  of  the 
agent,  we  could  not  suppose  any  one  else  to  have  occasion  to  appeal  to  it.  The 
action  would  become  unique. 
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being  classed  by  him  among  the  phenomena  of  which  he  has 
to  take  account,  and  on  which  his  conduct  is  based.  In  the 
other  the  agent,  so  to  say,  makes  common  cause  with  all  other 
agents:  he  and  they  together  form,  for  purposes  of  action, 
a  kind  of  moral  unit,  and  therefore  look  for  guidance  to  some 
common  maxim  or  rule.  The  former  resigns  to  the  province  of 
Science,  as  distinguished  fh)m  Art,  every  thing  and  person 
except  his  own  individual  agency.  The  latter  makes  a  much 
larger  reservation,  for  he  regards  himself  as  being  but  one 
member  in  the  whole  body  of  intelligent  and  moral  agents. 
Practically,  the  actions  of  almost  every  man  are  divided  in  some 
way  or  other  between  these  two  distinct  principles,  and  one  of 
the  chief  ethical  difficulties  we  experience  is  in  deciding  the 
partition  line  between  them. 

Political  Economy,  when  regarded  as  an  Art, — as  we  have 
seen  that  it  may  be  regarded, — seems  a  case  in  point  of  a  branch 
of  conduct  which  furnishes  scarcely  any  other  rules  than  those 
addressed  to  classes  of  men ;  that  is,  none  of  which  the  ordinary 
individual  agent  can  reasonably  make  use.  Hence  the  extreme 
difficulty  and  uncertainty  when  any  one  attempts  to  carry  out 
its  principles  into  practice.  Take  a  trivial  instance.  On  ordi- 
nary assumptions  as  to  competition,  we  gather  that  if  people 
overpay  cabdrivers  it  does  not  in  the  end  result  in  any  benefit 
to  the  drivers,  because  the  masters  will  simply  demand  just  so 
much  more  from  them  for  the  hire  of  a  cab  for  the  day.  But, 
when  I  as  an  individual  am  dealing  with  my  driver,  I  know  well 
enough  that  he  will  be  richer  now  by  just  that  shilling  which 
I  am  proposing  to  give  him,  and  that  in  all  probability  nothing 
will  happen  in  consequence  to  deduct  a  corresponding  shilling 
from  his  own  future  earnings  or  from  those  of  any  other  cabman. 
And  similar  considerations  enter  in  the  case  of  most  other 
actions  where  competition  comes  into  play.  We  are  ready  to 
admit  that  such  and  such  consequences  would  follow  if  all  of  us 
acted  in  some  assigned  way,  but  we  all  proceed  upon  our  indi- 
vidual paths  in  entire  disregard  of  any  such  interposed  hypo- 
thesis. The  bulk  of  mankind  will  not  be  persuaded  to  class 
the  generalizations  of  Economics  with  those  which  they  con- 
sider to  belong  to  ordinary  Morality,  or  therefore  to  obey  as 
individuals  the  rules  which  they  would  admit  to  be  applicable 
to  society  in  general.     Where  these  generalizations  do  become 
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directly  and  practically  effective  is  where  the  issues  are  in  the 
hands  of  the  State  or  of  some  central  authority,  of  parliament 
or  a  powerful  minister.  Those  whom  Political  Economy  *  com- 
mands'  or  'advises'  are  not  the  separate  individuals,  but  the 
Chancellors  of  the  Exchequer  and  Prime  Ministers,  for  these 
can  direct  the  conduct  of  the  whole  community. 

In  this  connection  however  there  is  one  exceptioiji  which 
must  be  strongly  insisted  on.  The  distinction  should  be  kept 
in  view  between  the  cases  in  which,  as  above,  the  appeal  to  the 
supposed  generalization  of  the  action  is  illegitimate,  and  the 
cases  in  which  such  an  appeal  is  one  of  the  appropriate  appli- 
cations of  a  Hypothesis.  We  considered  the  nature  of  some  of 
these  applications  in  a  former  chapter,  under  the  head  of  UltLS- 
trcUive  hypotheses.  To  this  class,  for  instance,  belong  the  not 
uncommon  appeals  where  the  result  of  the  individual  action 
is  apt  to  be  overlooked  because  it  seems  trifling.  I  see  some 
one  plucking  a  bunch  of  grapes  from  a  vineyard  through  which 
he  is  passing ;  he  makes  the  remark  that  the  owner  will  never 
miss  it.  I  retort  with  the  supposition ;  Well,  but  think  what 
would  follow  if  all  the  passers  by  did  the  same ;  the  owner 
would  soon  be  a  serious  loser.  Now  such  a  retort  seems 
perfectly  legitimate.  The  imaginary  supposition  is  simply  the 
single  action  on  a  large  scale.  By  thus  magnifying  the  conse- 
quences they  are  brought  more  plainly  into  view,  and  an  obtuse 
or  selfish  mind  may  more  easily  realize  them.  But  nothing  is 
thus  proved.  It  is  merely  as  if  we  wished  to  convince  someone 
that  even  a  glass  of  water  taken  from  a  pond  would  lower  its 
level.  Should  any  one  doubt  the  fact,  because  no  eye  would 
notice  the  change,  we  remind  him  that  the  abstraction  of 
several  hogsheads  would  be  perceptible,  and  that  the  effect  of 
taking  the  smaller  quantity  must  be  in  proportion.  But  this  is 
an  illustration  rather  than  a  proof. 

The  argument  against  smuggling  would  be  much  more  con- 
vincing if  based  on  such  a  ground :  that  is,  if  the  objector  were 
to  insist  that  he  who  evades  the  law  does  really  do  a  concrete 
actual  injury  to  the  State,  and  therefore  to  every  mermber  of  it. 
The  introduction  of  the  hypothetical  generalization,  unless  it 
is  avowedly  merely  by  way  of  illustration,  gives  a  loophole 
to  escape.  Even  so  cautious  a  reasoner  as  Austin  seems  to 
have  tripped  here.     He  says  (Lect  on  Jurisprudence)  "If  I 
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evade  the  payment  of  a  tax  imposed  by  a  good  Government, 
the  specific  effects  of  the  mischievous  forbearance  are  indis- 
putably useful  For  the  money  which  I  unduly  withhold  is 
convenient  to  myself;  and  compared  with  the  bulk  of  the 
public  revenue  is  a  quantity  too  small  to  be  missed.  But  the 
regular  payment  of  taxes  is  necessary  to  the  existence  of  the 
Government.  And  I,  and  the  rest  of  the  community,  enjoy  the 
security  which  it  gives,  because  the  payment  of  taxes  is  rarely 
evaded." 

Surely  this  is  fallacious.  It  is  here  assumed  that  by  keep- 
ing, say,  £10  to  myself  there  is  an  actual  balance  of  good,  for 
that  the  gain  to  myself  by  its  retention  is  greater  than  the 
diminution  of  comfort  to  the  community  by  its  expenditure  for 
public  purposes.  The  two  terms  of  this  proportion,  so  to  say, 
are  then  equally  increased;  but  attention  is  directed  to  the 
increase  of  one  only,  namely  the  injury  resulting  from  loss  of 
efficiency  in  the  public  administration,  and  is  withdrawn  from 
the  increase  of  the  other,  namely  the  pleasure  to  the  individuals 
by  their  greater  power  of  expenditure.  If  the  taxes  of  a  thou- 
sand persons  are  thus  evaded,  just  one  thousand  persons  are 
rendered  happier  by  having  the  money  to  spend  for  themselves. 
The  sounder  reply  would  be.  By  defrauding  the  revenue  of  ten 
pounds  you  do  injure  the  community,  and  you  cause  a  greater 
aggregate  of  injury  than  you  cause  pleasure  to  yourself.  Taking 
this  ground  there  is  no  objection  to  aiding  the  sluggish  or 
selfish  intellect  to  realize  the  fact  by  exhibiting  the  results  on 
a  larger  scale,  by  aid  of  such  a  supposition  as  that  in  question. 
But  the  supposition  has  only  an  illustrative,  not  a  probative 
value. 

II.  The  next  class  of  intrusions  into  the  practical,  or  de- 
partures from  the  standpoint  of  pure  Science  into  that  of  Art, 
is  of  a  different  kind.  It  arises  from  the  impossibility  of  study- 
ing, or  rather  of  publishing  the  results  of  our  study,  of  the 
conduct  of  intelligent  agents,  without  thereby  producing  a 
disturbance  in  their  conduct.  Any  person  can  see  that  to  draw 
inferences  about  a  thing,  and  then  to  introduce  a  disturbance 
which  was  not  contemplated  when  the  inference  was  drawn, 
is  to  invalidate  the  conclusion  we  have  obtained.  But  when 
the  inference  is  about  the  conduct  of  human  beings  it  is  often 
forgotten  that  in  the  inference  itself,  if  published,  we  may  have 
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produced  an  unsuspected  source  of  disturbance.  In  other  words, 
if  the  results  of  our  investigations  be  given  in  the  form  of  state- 
ments as  to  what  people  are  doing  and  what  they  will  do,  the 
moment  these  statements  come  before  their  notice  the  agents 
will  be  subject  to  a  new  motive,  which  will  produce  a  disturbance 
in  the  conduct  which  had  been  inferred.  We  may  make  what 
statements  and  criticisms  we  please  about  the  paM  conduct  of 
men,  but  directly  we  commit  ourselves  to  any  statements  about 
the  future,  or,  in  other  words,  begin  to  make  predictions,  we 
lay  ourselves  open  to  the  diflSculty  just  mentioned.  That  pre- 
dictions can  be  made  seems  to  be  held  by  many  of  those  who 
have  adopted  the  application  of  logic  now  under  considera- 
tion. They  do  not,  of  course,  claim  to  be  able  to  foretell  the 
particular  actions  of  individuals,  but  they  assert  that  it  is 
quite  possible  that  we  may  some  day  be  able  to  foretell 
general  tendencies,  and  the  results  of  the  conduct  of  large 
masses  of  men. 

The  following  extracts  from  Mill's  Logic^  (Bk.  vi.  ch.  iii.  §  2), 
will  contain  a  good  compendious  description  of  these  claims  of 
Sociology.  After  referring  to  the  condition  in  which  astronomy 
once  was,  and  in  which  the  science  of  the  tides  now  is,  he  de- 
scribes in  the  following  words  the  practical  aims  of  Sociology, 
and  that  ideal  perfection  of  the  science  from  which  we  are 
precluded  only  by  the  imperfection  of  our  faculties: — "The 
science  of  human  nature  is  of  this  description.  It  falls  fiu: 
short  of  the  standard  of  exactness  now  realized  in  Astronomy ; 
but  there  is  no  reason  that  it  should  not  be  as  much  a 
science  as  Tidology  is,  or  as  Astronomy  was  when  its  calcu- 
lations had  only  mastered  the  main  phenomena,  but  not  the 
perturbations. 

"The  phenomena  with  which  this  science  is  conversant 
being  the  thoughts,  feelings,  and  actions  of  human  beings,  it 
would  have  attained  the  idecJ  perfection  of  a  science  if  it 
enabled  us  to  foretell  how  an  individual  would  think,  feel,  or 
act,  throughout  life,  with  the  same  certainty  with  which  astro- 
nomy enables  us  to  predict  the  places  and  the  occultations  of 
the  heavenlj'  bodies." 

^  This  particular  controversy  seems  to  remain  now  just  about  where  it  was 
then :  the  difficulty  in  question  is  a  fatal  objection  to  an  impossible  clsdm. 
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It  will  hardly  be  denied  that  there  is  the  following  distinct 
theoretical  objection  to  the  above  illustration.  The  publication 
of  the  Nautical  Almanac  is  not  supposed  to  have  the  slightest 
effect  upon  the  path  of  the  planets,  whereas  the  publication 
of  any  prediction  about  the  conduct  of  human  beings  (unle^ 
it  were  kept  out  of  their  sight,  or  expressed  in  unintelligible 
language)  almost  certainly  would  have  some  effect.  The  ex- 
istence of  this  distinction  renders  all  such  physical  illustrations 
entirely  inapplicable  when  we  thus  attempt  to  explain  the  way 
in  which  it  is  supposed  that  human  conduct  can  be  studied  and 
foretold. 

It  should  be  clearly  understood  that  we  need  not  be  under 
any  apprehension  of  getting  involved  in  the  Fate  and  Free-will 
controversy  here ;  the  difficulty  before  us  does  not  arise  out 
of  the  foreknowledge;  but  out  of  the  foretelling,  of  what  the 
agents  are  going  to  do.  Assuming  that  the  abstract  possibility 
of  foreseeing  human  conduct,  alluded  to  in  the  extract  above 
quoted,  is  quite  compatible  with  our  practical  consciousness  of 
freedom,  it  must  be  maintained  that  a  difficulty  of  an  entirely 
distinct  character  is  introduced  the  moment  we  suppose  that 
this  conduct  is  foretold,  or  rather,  if  one  may  use  the  term, 
forepvhlished.  After  all  the  causes  have  been  estimated  which 
can  affect  the  agent,  with  the  single  exception  of  the  sociological 
publication  which  describes  his  conduct,  we  shall  very  possibly 
find  that  the  result  is  subsequently  falsified  by  the  disturbing 
agency  of  this  publication  itself 

This  disturbance,  observe,  is  not  of  the  nature  of  a  mere 
complication  of  the  result ;  it  may  take  the  form  of  introducing 
a  distinct  contradiction.  Some  particular  action  was  going  to 
be  performed,  and  was  therefore  announced ;  in  consequence  of 
the  announcement  that  action  is  not  performed,  but  something 
else  is  done  instead.  But  had  this  further  consequence  been 
foreseen  (as  we  must,  on  our  present  assumption,  suppose  might 
have  been  the  case)  and  allowed  for,  we  still  shall  not  find  any 
escape  from  the  difficulty.  Were  this  all  we  had  to  take  into 
account  we  should  have  nothing  further  to  apprehend  than  a 
complication ;  but  beyond  all  this  there  is  the  conflict  between 
the  final  announcement  and  the  conduct  announced,  which  can- 
not be  avoided.  It  must  be  repeated  again,  that  it  is  not 
foreknowledge,  but  foretelling,  that  creates  the  difficulty;  the 
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observer,  after  he  has  made  his  announcement,  or  whilst  he  is 
making  it,  may  be  perfectly  aware  of  the  eflfect  it  will  produce, 
and  may  even  privately  communicate  the  result  to  others,  but 
once  let  him  make  it  so  public  that  it  reaches  the  ears  of  those 
to  whom  it  refers,  and  his  work  is  undone.  His  position,  in 
feet,  is  somewhat  like  that  attributed  to  Jonah  at  Nineveh. 
Giving  the  prophet  the  fullest  recognition  of  his  power  of 
foreseeing  things  as  they  would  actually  happen,  we  must 
yet  admit  that  he  labours  under  an  incapacity  of  publicly 
announcing  them  in  that  form.  The  city  was  going  to  be 
destroyed;  Jonah  announces  this;  in  consequence  the  people 
repent  and  are  spared.  But  had  he  foretold  their  repentance 
and  escape,  the  repentance  might  never  have  taken  place.  He 
could,  of  course,  make  a  hypothetical  statement,  so  as  to  pro- 
vide for  either  alternative,  but  a  categorical  statement  is  always 
in  danger  of  causing  its  own  falsification. 

The  only  reply,  seemingly,  can  be  that  although  the  above 
diflSculty  is  a  theoretic  objection,  the  effects  referred  to  will  be 
so  nearly  insignificant  that  they  can  be  neglected  in  practice. 
But  it  is  surely  very  doubtful  whether  distinct  statements 
about  human  beings  can  be  expected  to  produce  little  or  no 
effect  upon  their  conduct.  The  magnitude  of  this  disturbing 
effect  must  depend  in  great  part  upon  the  nature  of  the 
particular  announcement  made,  and  the  intelligence  and 
readiness  to  believe  of  the  agents  referred  to  in  it.  If  the 
announcement  is  concerned  with  matters  of  little  importance, 
or  with  the  conduct  of  persons  who  for  any  reason  are  not 
likely  to  take  notice  of  what  is  said  about  them,  then  the 
considerations  to  which  we  have  been  referring  might  be  neg- 
lected without  serious  error.  We  might  calculate  and  publish 
as  much  as  we  please  about  the  conduct  and  fate  of  the  de- 
pressed classes  at  the  bottom  of  the  social  scale,  without  any 
serious  anxiety  that  our  predictions  and  conclusions  would  in 
consequence  be  falsified,  except  in  so  far  as  others  were  in- 
terested in  their  fate.  But  we  should  soon  find  a  considerable 
difference  if  we  were  to  begin  to  discuss  in  this  way  the  pros- 
pects of  any  persons  who  were  likely  to  take  an  interest  in  our 
proceedings^.     It  may  be  true  that  at  present  but  little  effect 

1  I  suspect  that  Political  Economy  supplies  an  actual  case  in  point  here. 
The  more  rigid  school  of  Bicardo  and  his  followers  were  fond  of  insisting  upon 
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would  be  produced  by  any  statements  that  we  might  publish 
about  the  future  of  society,  because  the  possibility  of  making 
such  statements  is  doubted;  but  if  Sociology  were  ever  to 
establish  its  claims,  the  effects  produced  in  each  case  by  its 
own  disturbing  agency  would  rise  into  real  importance. 

The  foregoing  remarks  apply  principally  to  the  sup- 
position of  a  prediction  being  distinctly  falsified  owing  to  its 
statements  being  of  a  disagreeable  character,  but  it  must  not 
be  supposed  that  the  difficulty  is  confined  to  cases  such  as  this. 
The  prediction  may  be  equally  falsified  if  it  holds  out  an 
attractive  prospect.  There  will  not  indeed  be  the  same  di- 
rect contradiction  here,  arising  out  of  the  agents  abstaining 
fi-om  what  was  foretold;  but  if,  in  consequence  of  the  an- 
nouncement, they  perform  their  actions  more  speedily  or  more 
effectually  than  they  would  otherwise  have  done,  the  prediction 
is  still  rendered  incorrect.  The  conduct,  as  it  is  finally  carried 
out,  is  not  the  consequence  of  those  motives  only  which  had 
been  taken  into  account,  but  of  these  together  with  the  ad- 
ditional motives  suggested  by  the  publication.  The  nature  of 
the  disturbance  which  would  be  thus  produced,  as  dependent 
upon  the  character  of  the  announcement  made  and  the  circum- 
stances under  which  it  was  published,  have  never,  I  think,  been 
properly  taken  account  of,  but  they  seem  well  worthy  of  ex- 
amination. 

III.  The  remarks  in  the  last  few  paragraphs  are  intended 
to  point  out  that  that  purely  speculative  and  isolated  position 
of  the  observer,  which  alone  is  tenable  when  we  are  laying 
down  rules  for  a  science  of  inference,  is  one  which  it  is  in 
certain  cases  practically  impossible  to  maintain.  With  every 
wish  to  be  nothing  more  than  simple  observers,  we  cannot 
always  secure  our  isolation  when  we  are  describing  the  con- 
duct of  intelligent  human  beings,  for  we  cannot  always  prevent 
them  from  being  influenced  by  what  we  say.  The  next  criti- 
cism is  of  a  very  different  kind.     It  refers  not  to  the  actual 

the  impotence  of  the  labourers  to  influenoe  the  rate  of  wages  by  combination. 
Is  it  not  Ukelj  that  the  stem  enforcement  of  this  doctrine  may  have  increased 
the  inducement  of  the  men  to  rise  in  protest  against  it?  I  remember, — ^many 
years  ago  now — seeing  an  account  of  a  large  meeting  in  which  one  speaker 
declared,  amidst  much  applause,  *  They  say  Political  Economy  is  against  us  : 
weU,  we'll  be  against  Political  Economy ' : — as,  with  unanimity,  they  might  be, 
(and  as  they  have  since  shown  that,  in  certain  respects,  they  can  be). 
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disturbance  caused  unintentionally  by  the  observer's  published 
inferences,  but  to  an  intentional  hypothetical  disturbance  in 
the  actions  which  form  the  subject  of  the  inference.  The 
possibility  of  such  a  disturbance  being  contemplated  arises 
from  the  fact  that  the  observer  himself,  and  other  persons 
besides  those  to  whom  the  inference  refers,  are  themselves 
capable  of  acting  in  the  same  way  as  the  persons  whose  con- 
duct is  described.  Hence  arise  constant  intrusions  of  the  ob- 
server's personality  into  calculations  from  which  they  should 
be  rigidly  excluded.  The  point  may  seem  somewhat  subtle, 
and  we  must  therefore  bespeak  the  reader's  attention  to  the 
following  remarks,  which  are  intended  to  supplement  what  was 
said  in  the  chapter  on  Hypotheses. 

The  statistics  with  which  we  are  concerned  in  Probability 
(for  it  is  in  this  branch  of  Logic  that  these  considerations 
become  most  prominent)  are  composed,  in  great  part,  of  the 
voluntary  actions  of  men.  They  may  relate,  for  example,  to 
crimes,  such  as  the  frequently  adduced  instances  of  murders, 
thefts,  and  suicides;  to  what  are  intended  to  be  virtuous 
actions,  such  as  the  sums  annually  expended  in  charitable  or 
other  such  purposes ;  or  to  actions  of  an  indifferent  character, 
such  as  the  number  of  marriages,  or  of  insurances  effected  in 
the  year.  But  of  such  portions  of  human  conduct,  as  of  most 
other  portions,  it  is  a  simple  datum  of  experience,  that  in  the 
*  long  run,  when  we  extend  our  observations  over  a  sufficient 
space,  a  great  and  growing  degree  of  uniformity  is  generally 
observable. 

Now  between  statistics  of  this  kind  and  those  which  are 
concerned  with  what  are  not  the  immediate  results  of  voluntary 
agency,  whether  the  latter  be  of  a  purely  involuntary  character, 
as  for  example  shipwrecks,  or  be  results  in  which  the  human 
will  is  generally  but  a  remote  cause,  aa  throws  of  dice,  or  births 
and  deaths,  there  is  one  marked  difference.  It  is  this.  We 
the  observers,  or  any  one  else  whom  we  suppose  to  occupy  the 
position  of  observer,  are  ourselves  beings  like  those  whose 
conduct  we  tabulate  and  reason  about,  and  the  actions  in  ques- 
tion are  such  as  we  are  or  may  be  in  the  habit  of  performing 
ourselves.  Hence  it  results  that  we  are  conceivably,  if  one 
may  so  say,  a  portion  of  our  own  statistics;  we  may  suppose  our 
own  case  to  be  included  in  the  statistics  under  discussion.     In 
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many  of  the  common  examples  taken  from  insurance,  and  above 
all  from  games  of  chance,  the  case  is  of  course  extremely  dif- 
ferent. There  we  may  preserve  with  perfect  consistency  that 
purely  speculative  view  in  which  we  regard  ourselves  as  looking 
passively  on  the  successions  of  existences  independent  of  our- 
selves. It  would  in  feet  be  always  difficult,  and  often  im- 
possible not  to  take  such  a  view  there. 

But  though  not  impossible,  it  is  exceedingly  difficult  to  do 
the  same  when  the  things  whose  statistics  we  discuss  are 
actions  which  men  exactly  like  ourselves  do  perform,  and  which 
we  any  day  may  perform.  To  retain  the  correct  view  with 
rigid  consistency  it  would  indeed  be  necessary  to  exclude  our- 
selves entirely  from  the  statistics,  in  other  words  to  confine 
ourselves  consistently  to  the  observer's  point  of  view,  as  we 
unavoidably  do  in  the  case  of  games  of  chance.  We  might 
help  to  compose  the  statistics  of  others,  just  as  others  compose 
the  statistics  for  us,  but  we  must  not  attempt  to  occupy  both 
positions,  those  of  observer  and  observed,  simultaneously. 

It  must  be  admitted  that  owing  to  the  peculiar  character  of 
the  statistics  of  Probability,  and  the  merely  average  truth  with 
which  we  are  there  concerned,  the  inconsistent  attempt  just 
mentioned  does  not  necessarily  cause  any  error  there.  If  in- 
deed we  were  concerned  with  the  absolute  and  universal  state- 
ments of  ordinary  inference  there  would  be  error ;  the  determi- 
nation of  a  man,  for  example,  to  commit  suicide  when  the 
inferential  statement  in  which  he  was  included  had  contem- 
plated his  abstaining  from  such  an  act,  would  felsify  the  in- 
ference. But  no  one  man  has  power,  as  previously  remarked, 
by  his  own  private  conduct  at  least,  to  do  much  injury  to  an 
average. 

It  is  not  therefore  exactly  by  this  stepping  down  of  the 
observer  into  the  arena  of  the  statistics,  unwarranted  as  it  is, 
that  the  fallacy  now  to  be  noticed  arises.  It  is  rather  by 
certain  hypothetical  intrusions  to  which  the  acknowledged 
practical  harmlessness  of  the  actual  intrusion  gives  rise,  that 
error  and  conftision  are  caused.  Finding  that  any  one  observer 
may  without  mischief  do  very  much  as  he  likes  amongst  the 
statistics,  similar  invasions  are  conceived  upon  such  a  scale  as 
to  involve  the  destruction  of  the  speculative  or  scientific  view, 
and,  as  we  shall  presently  see,  to  cause  amongst  other  things 
the  expression  of  a  great  deal  of  practical  fatalism. 
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A  quotation  from  Buckle's  History  of  Civilization  (Vol.  I. 
p.  25)  will  form  a  convenient  introduction  to  the  discussion  now 
to  be  entered  upon.  After  pointing  out  that  among  public  and 
registered  crimes  there  is  none  which  seems  so  completely  de- 
pendent on  the  individual,  and  so  little  liable  to  interruption, 
as  suicide,  he  proceeds  as  follows : — "These  being  the  peculiari- 
ties of  this  singular  crime,  it  is  surely  an  astonishing  feet,  that 
all  the  evidence  we  possess  respecting  it  points  to  one  great 
conclusion,  and  can  leave  no  doubt  on  our  minds  that  suicide 
is  merely  the  product  of  the  general  condition  of  society,  and 
that  the  individual  felon  only  carries  into  effect  what  is  a 
necessary  consequence  of  preceding  circumstances.  In  a  given 
state  of  society  a  certain  number  of  persons  must  put  an  end 
to  their  own  life\  This  is  the  general  law,  and  the  special 
question  as  to  who  shall  commit  the  crime  depends  of  course 
upon  special  laws ;  which  however,  in  their  total  action,  must 
obey  the  large  social  law  to  which  they  are  all  subordinate. 
And  the  power  of  the  larger  law  is  so  irresistible,  that  neither 
the  love  of  life  nor  the  fear  of  another  world  can  avail  any- 
thing towards  even  checking  its  operation." 

The  above  passage  as  it  stands  seems  a  trifle  absurd,  and 
would  I  think,  taken  by  itself,  convey  an  extremely  unfair 
opinion  of  its  author's  ability.  But  the  views  which  it  ex- 
presses are  very  prevalent,  and  are  probably  increasing  with 
the  spread  of  statistical  information  and  study.  They  have 
moreover  a  still  wider  extension  in  the  form  of  a  vague  senti- 
ment than  in  that  of  a  distinct  doctrine.  And  as  they  are  not 
now  likely  to  find  a  more  intelligent  expositor,  or  to  be  ex- 
pressed in  a  more  vigorous  and  outspoken  way,  I  cannot  do 
better  than  state  my  opinions  in  the  form  of  a  criticism  upon 
this  quotation. 

One  portion  of  the  quotation  is  plain  enough.  It  simply 
asserts  a  statistical  fact  of  the  kind  perfectly  familiar  to  us, 
namely,  that  about  250  persons  annually  commit  suicide  in 
London.  This  is  all  that  the  statistics  themselves  establish. 
But,  secondly,  this  datum  of  experience  is  extended  by  Induc- 
tion. The  inference  is  drawn  that  about  the  same  number  of 
persons  will  continue  for  the  future  to  commit  suicide.  Now 
this,  though  not  lying  within  the  strict  ground  of  the  science 
^  About  250  annimUj,  in  London,  at  that  time. 
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of  Probability,  is  nevertheless  a  perfectly  legitimate  employ- 
ment of  Induction.  The  conclusion  may  or  may  not  be  correct 
as  a  matter  of  fact,  but  there  can  be  no  question  that  we  are 
at  liberty  to  extend  our  inferences  beyond  the  strict  ground  of 
experience,  and  that  the  rules  of  inductive  philosophy  will 
furnish  us  with  many  directions  for  that  purpose.  We  may 
admit  therefore  that,  for  some  time  to  come,  the  annual  number 
of  suicides  will  in  all  likelihood  continue  to  be  about  250. 

But  it  will  not  take  much  trouble  to  show  that  there  is  a 
serious  fallacy  involved  in  most  cases  in  the  expression  of  such 
sentiments  as  those  quoted.  It  should  be  clearly  understood 
that  this  fallacy  finds  no  countenance  in  either  of  the  two 
assumptions  which  are  necessary  for  the  establishment  respec- 
tively of  the  rules  of  Probability  and  Induction,  in  those, 
namely,  of  statistical  uniformity,  and  invariability  of  antece- 
dence and  sequence.  In  other  words,  the  inference  in  the 
quotation  would  remain  either  unmeaning  or  false,  in  spite  of 
our  admitting  that  the  number  of  persons  who  perform  any 
assigned  kind  of  action  remains  year  by  year  about  the  same, 
and  that  the  actions  of  each  person  are  links  ip  an  invariable 
sequence. 

We  have  here  again  forced  upon  our  attention  the  dis- 
tinction between  the  two  standing-points  which  may  be  occupied 
when  we  are  investigating  human  conduct.  Let  us  briefly 
examine  them  in  turn. 

There  is,  firstly,  that  speculative  point  of  view  which,  as  I 
have  said,  we  are  in  consistency  bound  to  retain.  On  this  view 
all  these  assertions  about  the  inutility  of  efforts  and  the  in- 
eflSciency  of  motives  are  meaningless,  or  rather  inappropriate. 
What  we  are  then  discussing  is,  not  what  people  might  do  if 
they  were  to  resolve  to  alter  their  conduct,  but  what  we  have 
reason  to  infer  that  they  will  do.  We  are  not  concerned  with 
the  results  of  hypothetical  alterations — these  results  might  be 
of  extreme  importance — but  we  are  drawing  inferences  as  to 
whether  such  alterations  will  be  made.  All  therefore  that  can 
be  established  by  the  fact  of  the  statistical  results  remaining 
nearly  the  same  is,  that  the  amount  of  the  counteracting  efforts 
and  the  strength  of  the  antagonist  motives  remain  the  same, 
not  that  these  efforts  and  motives  are  in  any  sense  ineffective. 
To  prove  this  last  point  it  would  be  necessaiy  to  take   very 
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different  ground,  namely,  to  examine  instances  in  which  such 
efforts  had  been  made  and  instances  in  which  they  had  not,  and 
to  show  that  the  results  in  each  case  were  nearly  or  exactly  the 
same. 

In  distinction  from  the  above  there  is  the  view  taken  from 
the  practical  standing-point.  Every  agent,  whether  or  not  his 
conduct  form  part  of  any  table  of  statistics,  finds  himself  the 
centre  of  a  sphere  of  action.  This  view  receives  immense 
extension  by  each  person  being  able  to  put  himself  in  imagina- 
tion into  the  position  of  any  other  individual,  or  into  that  of 
any  body  of  individuals.  When  this  position  is  occupied  the 
question  becomes  a  very  different  one  from  that  last  considered. 
We  are  not  now  considering  whether  efforts  will  be  made,  but 
we  are  distinctly  taking  into  discussion  the  different  results 
according  as  they  are  made  or  not.  This  would  be  the  most 
natural  and  appropriate  explanation  to  be  given  of  such  remarks 
as  those  in  the  quotation  before  us,  and  could  be  the  only  one 
offered  if  we  were  referring  to  the  efforts  of  a  single  individual 
or  to  those  of  a  few  people.  All  that  any  person  could  then 
mean  by  talking  about  the  inutility  of  efforts  would  have  no 
reference  to  the  question  whether  efforts  would  really  be  made 
or  not ;  he  would  simply  mean  that  the  difference,  according  as 
they  were  made  or  not,  would  be  little  or  nothing. 

It  will  scarcely  be  maintained,  in  this  sense,  that  motives 
are  feeble  or  efforts  at  suppression  ineffective.  Any  consider- 
able alteration  in  the  belief  of  people  as  to  a  future  world,  or  in 
their  comfort  in  this  world,  would  unquestionably  have  a  great 
influence  upon  the  number  of  murders  or  suicides.  As  regards 
the  efforts  of  the  clergy  or  magistrates  to  suppress  the  evil, 
however  much  these  may  be  depreciated,  it  will  hardly  be 
denied  that  something  might  be  done  towards  increasing  the 
annual  number  of  those  who  destroy  themselves^ — ^by  removing 
the  police,  for  instance,  from  the  neighbourhood  of  the  Serpentine 
and  Waterloo  Bridge.  And  it  tells  equally  for  our  present 
argument,  if  it  be  admitted  that  the  efforts  of  such  persons 
could  produce  any  consequence  whatever,  whether  favourable 
or  adverse. 

The  reply  to  this  would  probably  be,  that  though  considerable 
consequences  might  really  follow  were  we  to  suppose  an  alteration 
in  the  conduct  of  persons  in  authority,  or  in  the  belief  of  the 
v.  38 
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people,  yet  that  we  have  no  right  to  introduce  such  an  imagin- 
ary alteration,  because  we  know  that  these  causes  vrill  not 
really  take  place.  This  is  probably  quite  true,  and  I  have  no 
intention  of  denying  it;  but  what  it  is  requisite  to  draw 
attention  to,  and  what  seems  to  be  often  overlooked,  is  how  in 
such  a  reply  as  this  we  may  be  shifting  from  one  point  of  view 
to  another.  We  are  abandoning  the  view  taken  in  the  last  para- 
graphs and  fedling  back  upon  the  speculative  view.  When  the 
efforts  of  a  few  persons  are  contemplated,  the  hypothesis  of 
their  acting  otherwise  is  admitted,  but  the  consequent  effect  is 
pronoimced  to  be  insignificant,  as  might  very  likely  be  the  case. 
When  however  the  efforts  of  many  are  contemplated,  the 
hypothesis  of  their  acting  otherwise  and  the  consequent  effect, 
which  would  then  be  great,  are  not  admitted,  on  the  plea  that 
they  are  inconsistent  with  fewt. 

Such  a  conftision  as  that  discussed  a^ve  may  seem  absurd, 
but  it  seems  likely  that  in  this  way  considerable  support  is  often 
given  to  that  practical  £sitalism  which  expresses  itself  in  com- 
plaints about  the  utter  impotence  of  the  individual,  and  the 
irresistible  power  of  great  social  laws,  and  which  shows  itself  in 
our  conduct  by  a  somewhat  indolent  disposition  to  let  every- 
thing good  or  evil  take  its  own  course  without  troubling  our- 
selves about  it.  It  is  observed  that  in  the  statistics  of  actions 
which  may  be  the  result,  in  their  final  form,  of  many  different 
motives  and  of  various  conflicting  struggles,  there  is  yet  year  by 
year  a  marked  uniformity.  Instead  of  concluding  from  this 
what  alone  ought  to  be  concluded  from  the  standing-point  of  a 
science  of  inference,  namely  that  the  motives  and  the  efforts 
remain  about  the  same  year  by  year,  a  confusion  is  made  between 
this  and  the  practical  view,  and  the  doctrine  is  deduced  that  the 
efforts  at  repressing  such  conduct  are  unavailing. 

Such  fatalistic  views  are  often  expressed  in  the  form  of 
disparaging  comments  upon  the  insignificance  of  individual 
efforts.  In  the  sense  in  which  this  complaint  is  often  made,  it 
is  surely  little  more  than  an  expression  of  our  own  indolence 
or  selfishness,  and  really  means,  not  that  the  results  we  could 
effect  are  small,  but  that  we  care  little  about  them.  Test  this 
by  taking  some  statistical  uniformity,  in  which  the  motives  that 
act  to  produce  the  result  are  almost  entirely  of  a  self-regarding 
character.      Suppose   that    any  one   having  ascertained   that 
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about  a  thousand  persons,  daily,  in  London,  who  could  afford  to 
eat  a  dinner,  do  for  one  reason  or  another  go  without  it,  were  to 
announce  this  fetct  as  a  social  law  of  much  efficacy,  and  were  to 
declare  that  its  power  was  such,  when  examined  on  a  large 
scale,  that  neither  the  fear  of  future  hunger  nor  the  love  of 
good  food  could  prevail  towards  even  checking  its  operation, 
what  would  be  the  natural  reply  ?  The  form  of  these  statistics 
and  the  nature  of  the  argument  grounded  upon  them  are  very 
nearly  identical  with  those  of  the  example  cited  by  Buckle. 
The  reply  would  probably  be,  that  if  we  were  professing  simply 
to  draw  inferences,  most  of  this  talk  about  the  impossibility  of 
checking  such  actions  was,  to  say  the  least,  inappropriate ;  but 
that  if  we  were  taking  the  practical  view,  that  is,  if  we  were 
for  any  purpose  putting  ourselves  into  the  position  of  one  or 
more  of  the  individuals  in  question,  the  statement  was  utterly 
£Edse.  Elach  one  of  those  men  could  in  most  cases  have  eaten 
his  dinner  or  not  according  as  he  pleased,  and  therefore  the 
whole  body  could  have  done  so  under  the  same  conditions. 
And  no  sophistry  about  free-will  and  necessity  would  be 
allowed  for  a  moment  to  stand  in  the  way  of  such  a  judgment. 
Equally  absurd  would  it  be  to  talk  about  the  insignificance  of 
individual  efforts  in  the  face  of  such  a  great  social  law.  When 
therefore  it  is  vaguely  complained  that  efforts  are  finitless  in 
the  case  of  crimes,  is  there  not  some  groimd  to  think  that  the 
real  meaning  is  that  such  efforts,  on  any  much  larger  scale,  are 
not  likely  to  be  made?  And  when  it  is  urged  that  the 
individual  can  do  nothing  in  this  case,  whilst  no  one  would 
dream  of  making  the  same  assertion  in  the  other  case,  are  we 
wrong  in  thinking  that  the  real  difference  is  that  the  attainment 
of  one's  own  dinner  is  more  universally  regarded  as  a  substantial 
good  than  the  suppression  or  diminution  of  our  neighbour's 
faults  ?  It  cannot,  of  course,  be  denied  that  we  should  find  it 
much  more  easy  to  dissuade  people  from  some  courses  of  con- 
duct than  from  others;  all  that  is  meant  is,  that  there  is  no  real 
distinction  between  the  general  deductions  which  may  be  drawn 
from  one  or  another  of  these  various  kinds  of  statistical 
regularity. 

Again,  in  the  opposite  direction  to  that  of  this  practical 
fatalism,  it  is  not  possible  to  read  far  in  most  speculations  on 
social  matters  without  seeing  cause  to  wish  that  the  writer 

38—2 


696  SPECULATION   AND   ACTION.  [CH. 

had  been  more  precise  in  indicating  what  exactly  he  propo^d 
to  leave  undisturbed,  and  what  was  included  in  the  scope  of  his 
s^gg^sted  alterations  and  improvements.  As  this  vagnenes 
has  been  already  discussed  in  the  Chapter  on  Hypotheses  little 
more  need  be  added  here.  The  inventors  of  Socialistic  schema 
for  the  entire  reconstitution  of  Society  are  perhaps  hardly  to  be 
taken  seriously.  Their  elaborate  and  complex  contrivances 
could  not  be  introduced  in  the  *bit  by  bit'  fashion.  They 
would  demand  for  their  success  an  almost  simultaneous  effort 
on  the  part  of  a  working  majority  of  society,  with  some  corre- 
sponding compliance  on  the  part  of  the  remainder;  contingencies 
which  may  be  left  aside  as  mere  dreams.  In  feust  the  scheme  of 
a  Fourier  may  fairly  be  classed  with  those  of  a  More  or 
Harrington :  the  distinction  that  the  former  writer  possibly  did 
believe  that  his  plan  would  some  day  be  adopted,  whilst  the 
latter  did  not  suppose  that  theirs  ever  had  existed,  is,  for  all 
but  themselves,  insignificant.  The  only  value  of  all  such 
schemes  alike,  beyond  the  gratification  felt  in  contemplating 
an  ingenious  work  of  art,  is  to  be  sought  in  the  casual  details  of 
suggestion  which  may  be  gathered  from  them.  But  it  is  not 
only  in  the  case  of  these  elaborate  schemes  that  such  reflections 
arise.  Who  can  read  the  recommendations  which  are  urged  on 
every  hand  by  social  reformers,  without  serious  misgivings  as 
to  the  significance  of  the  hypotheses  which  are  introduced? 
*  If  only  the  clergy, — or  the  squires,  or  whoever  else  it  may  be, 
— would  but  arouse  themselves  in  real  earnest,  what  a  change 
one  generation  would  witness  in  the  condition  of  the  labourers!" 
True,  but  is  it  not  equally  easy  to  wish  or  imagine  such  an  end 
as  such  a  means ;  and,  when  we  are  dealing  with  whole  bodies 
of  men,  is  the  one  really  more  likely  of  introduction  than  the 
other  ?  But  as  this  aspect  of  the  subject  has  been  sufficiently 
discussed  in  a  former  chapter  we  need  not  dwell  upon  it  further 
here. 

The  reader  will  recognize  that  the  remarks  made  in  this 
chapter  amount  to  nothing  more  than  taking  a  step  or  two 
upon  a  long  and  intricate  path.  They  are,  so  far  as  this  work 
is  concerned,  the  final  repetition  and  enforcement,  as  a  general 
conclusion,  of  what  was  indicated  as  a  postulate  in  the  first 
chapter.  The  more  incisively  we  enuntiate  and  claim  the 
passively  inferential  attitude  of  pure  Science,  the  more  distinct 


XXV]  SPECULATION  AND  ACTION.  597 

becomes  the  contrast,  and  yet  the  more  intimate  the  connexion, 
between  this  and  the  actively  practical  attitude  of  Art  or 
Conduct.  It  is  not  only  that  the  latter  has  to  be  founded  upon 
the  fonner  and  therefore  to  advance  with  it.  The  interde- 
pendence is  much  closer  and  more  intricate  than  this.  If  indeed 
Science  dealt  only  with  material  objects,  and  Art  only  with 
voluntary  human  actions,  most  of  the  problems  here  suggested 
would  either  never  have  been  raised  or  would  be  lightly  solved* 
It  is  when  Science  becomes  more  comprehensive,  and  claims  for 
itself  the  right  to  observe  and  to  judge  and  to  infer  human 
actions  in  precisely  the  same  general  way  as  if  they  were  mere 
physical  events,  that  dispute  and  confusion  begin  to  arise. 
How  indeed  could  this  fail  to  be  so,  when  each  one  of  us  thus 
becomes  an  almost  involuntary  and  passive  portion  of  the  data 
of  Science  which  lie  about  another  man  as  observer,  whilst  he 
remains  a  centre  of  conscious  voluntary  activity  in  himself? 
He  is  not  only  engaged  in  observing  the  similar  materials 
grouped  about  him,  but  he  is  scheming  to  modify  their  course 
both  for  his  own  private  ends  and  for  those  of  Society  as  well. 

It  may  sound  ftivolous  to  suggest  that  there  is  an  opening 
here  for  a  n)ew  Science,  and  presumptuous  to  suggest  that  if 
such  an  opening  were  admitted  we  might  invent  the  name 
Practic  for  it,  in  analogy  to  Logic.  But,  after  all,  such  a 
suggestion  implies  nothing  more  than  that  the  inevitable 
advance  of  speculation  has  brought  into  greater  prominence  a 
set  of  topics  which,  though  they  had  certainly  not  been  entirely 
overlooked,  had  nevertheless  been  unduly  neglected.  Were 
such  topics  specialized  into  a  new  group,  they  would  gain  at 
once  by  the  consequent  concentration  of  study  upon  them,  and 
by  the  light  which  they  mutually  cast  upon  each  other. 

What  is  intended  by  the  above  mention  of  an  analogy  to 
Logic  is  this.  Logic,  investigating  all  the  various  sciences, 
makes  abstraction  of  what  may  be  called  the  forms  of  them, 
that  is,  of  certain  elements  which  are  common  to  them  all.  By 
such  abstraction  we  obtain  certain  processes,  such  as  those  of 
induction  and  deduction,  or  the  more  elementary  processes  into 
which  these  may  admit  of  being  analysed;  and  certain  materials 
or  results,  such  as  terms,  propositions,  definitions,  and  so  forth. 
The  elements  thus  common  to  all  the  sciences  and  special  to 
none,  make  up  what  we  call  Logic ;  at  any  rate  they  comprise 
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the  bulk  of  what  is  here  understood  by  Material  or  IndnctiTe 
Logic.  Now  conceive  the  same  kind  of  abstraction  applied  to 
all  the  various  Arts,  and  we  should  similarly  obtain  certain 
perfectly  general  results  and  processes.  Of  the  former  we  may 
give,  as  an  instance,  Rvles  of  Action,  which  are,  so  to  say,  the 
principal  materials  with  which  the  Arts  are  built  up.  Of  the 
latter,  again,  there  is  an  instance  in  Hypotheses,  without  resort 
to  which,  as  we  have  seen,  scarcely  a  step  can  be  taken  in 
Practice  or  Conduct. 

Whether  or  not  a  new  name  be  assigned,  aSid  whether  the 
subject  matter  itself  be  relegated  to  Logic  or  to  Ethics  or  be 
discussed  apart,  the  main  topics  with  which  we  should  be  thus 
concerned  may  be  readily  indicated.  They  may  be  summed  up 
by  sajring  that  they  comprise  the  pure  Theory  of  Rules  of 
Action,  and  of  the  processes  of  applying  such  rules  in  Conduct 
generally.  What,  for  instance,  is  the  nature  and  function  of  a 
Rule  of  Action,  considered  apart  from  all  reference  to  the 
ultimate  End  at  which  it  is  aimed,  and  to  the  motives  which 
incite  us  to  follow  it  ?  What  are  the  principal  subdivisions  of 
such  rules,  and  are  they  all  alike  truly  general  rules  ?  Are  they 
equally  relevant  to  the  individual  agent  and  to  the  class  to 
which  he  is  assigned  ?  Can  any  test  be  fiimished  to  decide 
when  appeal  should  be  made  to  a  rule,  and  when  the  agent 
should  act  as  a  solitary  individual  ?  And  as  regards  the  resort 
to  Hypotheses;  what  are  their  functions?  And  what  the 
limits  of  their  admissibility  when  introduced  into  speculations 
upon  social  phenomena  ?  Such  questions  as  these  must  always, 
as  occasional  problems,  have  occupied  the  attention  of  the 
thinker;  and  also,  as  practical  difficulties,  have  impeded  the 
path  of  the  humblest  agent.  But  their  interest  and  importance 
appear  to  be  on  the  increase.  For  as  the  range  of  Science  is 
enlarged,  and  its  accuracy  and  certainty  are  improved,  the 
more  numerous  are  the  occasions  on  which  rational  conduct 
must  appeal  to  its  conclusions,  and  the  more  precise  the  answers 
which  we  expect  it  to  famish. 

It  is  in  Ethics  that  such  topics  have  hitherto  chiefly  claimed 
attention,  but  their  scope  is  far  wider  than  the  limits  con- 
ventionally assigned  to  Ethics ;  being  in  tact  co-extensive  with 
Conduct  generally.  Precisely  similar  difficulties  recur  in  the 
applications  of  every  science  which  deals  with  human  conduct ; 
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prominently,  for  instance,  in  those  of  Political  Economy,  of 
Jurisprudence,  of  Statistics,  of  Sociology,  and  in  the  speculations 
of  socialists  and  reformers  in  general.  In  every  one  of  these 
studies  we  meet  with  indications,  so  to  say,  of  a  missing  science. 
This  is  not  so  much  shown  by  the  absence  of  agreement  about 
fiwts  of  detail,  for  plain  men  will  always  find  that  they  disagree 
here;  nor  by  disputes  about  ultimate  principles,  for  thinkers 
will  never  abandon  their  immemorial  rights  there;  but  rather 
in  the  general  lack  of  any  commonly  recognized  body  of  axio- 
mata  media,  or  middle  propositions.  Within  this  limited  range 
it  does  not  seem  unreasonable  to  hope  that  the  majority  of 
human  minds,  which  after  all  much  resemble  each  other,  should 
in  course  of  time  come  into  feirly  close  agreement.  The 
remarks  in  this  chapter  are  designed  to  indicate  the  principal 
directions  in  which  this  agreement  is  still  lacking,  and  to 
furnish  a  small  contribution  towards  its  ultimate  etttainment. 
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